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It need hardly be stated that the Author's object in this 
work is to present a concise but comprehensive course in 
the most important Natural Sciences to those who have 
not the means of purchasing separate works upon each, 
and who may not have had the opportunity of acquiring a 
knowledge of them during their school-days. 

But this is not the only object. The information is all 
arranged in the probable course that a lesson would take, 
were the teacher imparting it in the school-room. 

Not only is the material furnished and arranged in this 
manner, but the process of developing new words and ap- 
plying them has also received particular care and attention. 

The mode of treating inattentive or idle pupils is also 
shown during the course of the lesson. 

By a careful previous study of the lesson, any Teacher 
of ordinary ability may very successfully give either of the 
lessons of the course. 

Perhaps none of the lessons will take the exact course 
here given. You must inevitably follow where the pupils' 
answers lead you ; but you must, at the same time, lead 
their thoughts in the general direction indicated. 

The six prominent features of these lessons are : 

I St. Elliptical Answers given by all in concert. 
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4 INTRODUCTORY AND EXPLANATOItV. 

2d. Individual Questions and Answers. 

3d. Complete Statements by Individuals as the lesson 
progresses. 

4th. Analogy and Familiar Illustrations. 

5th. The writing of all new words on the blackboard, 
these words being in small capitals. 

6th. A rapid general review at the close, with the object 
of putting the whole lesson in such a form as will connect 
all its parts so as to form a commencement and a ter- 
mination. 

The elliptical answers must never be a mere guess. 
Only one word should be able to supply the ellipsis. It 
should never be part of a word. Thus, instead of saying 
(see Lesson xxxviii.) " some bodies are simple and others 
are com . . . ,poundy^ we rather say, "some bodies are simple 
and others are .... compound^ If it is not entirely by the 
scholar's own exercise of thought, the object of the lesson 
is not attained ; nor is it, if the answer is a mere guess. 

At the word immediately preceding the ellipsis the ris- 
ing inflection of voice should be used to indicate when 
you wish a word answered. In all individual questions 
require the hands to be raised by those who can answer, 
and call no one. Whenever a question is asked, no more 
than one should be allowed to speak ; but at an elliptical 
answer, require every voice in the room to be heard. 

Remember that the question pumps up the water from 
the well, but it requires the ellipitcal answering to lead 
it on in the proper direction. 

All words in italics are pronounced by scholars ; those in 
ordinary letters or capitals are to be given by the Teacher. 

Write all new words, or those in small capitals, on the 
black-board. 

Never use a term that has not been well explained, and 
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whose meaning is not clearly comprehended by the pupil. 
Anglo-Saxon words are always the best. 

Never do injury to the sensitive feelings of the pupil by 
saying, "No; You are wrong," but train him, uncon- 
sciously, by the natural process, to that which is correct. 

This fact deserves prominence : A lesson is never given 

till it JS RECEIVED, 

Be careful, as each point is gained in the lesson, to require 
some one, or all, to give the full and complete statement in its 
simplest form, before going on to the next point. This should 
be done at the end of each paragraph, at least. These 
statements are omitted in nearly all the lessons given 
in this volume, as it would make the work unnecessarily 
voluminous. A sufficient number of examples will be 
found throughout the course to indicate the manner in 
which it is done. 

When any considerable number of scholars fail to do 
this, cause them to quietly take out their slates and write 
it from the dictation to some attentive scholar. The 
younger the scholar who dictates it, the better the effect. 
Then cause* them to read it from their slates, and after- 
wards to state it, as required at first. 

It is always preferable to have one point of the lesson 
well understood than to go over the ground of a whole 
lesson without any distinct idea of the several steps con- 
tained in it. Quality first ; Quantity afterwards. 

Each pupil should also, at the close of a lesson, be able 
to make all the statements contained in it successively. 

As often as once each week, the material contained in 
some previous lesson should be made the subject of a 
composition to be written by alL This will be found a 
most profitable and interesting work. Let them introduce 
all other facts or conclusions connected with their subject. 
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NORMAL SCHOOLS 

Are now being established in every part of the United 
States and the British Dominions for the express purpose 
of creating good Teachers from good Scholars. Teaching, 
being an Art, as well as Carpentering, Weaving, Mining 
or Agriculture, requires a preparatory apprenticeship. If 
the present work gives even a very limited assistance to the 
work of furnishing the Teacher with the material and the 
manner of imparting, the Author will consider that his 
efforts are not without success. 

Not an unimportant part of its mission will be its use 
at the family fireside. One may be selected to act as 
Teacher, and conduct the lesson with the other members 
of the family as pupils. This will be found a most gratify- 
ing and instructive emplo)mient during otherwise unoccu- 
pied time. 

The work, however, is designed particularly for public 
schools. The lessons may be conducted with all the schol- 
ars together, which is preferable, or with a large class com- 
posed of all who are capable of answering. 
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LESSON I. 

NATURAL SCIENCE. — CLIMATE : ITS ELEMENTS. • 

Raise hands all who can tell me what is meant by Cli- 
mate. Does no one know ? We will see. 

In countries where the sun shines perpendicularly, that 

is, directly over head^ we say that they have a very 

hot .... climate. Then when we speak about climate, we 
mean the .... heat^ or ... . cold. Now raise hands those 
who know a word that means heat or cold. When we 
speak of the heat or cold of the air, for example, what word 
is generally used ? George ? . . . . Temperature. That is 
correct. Let me hear this word from all ... . Temperature. 
Again .... Temperature. The temperature of the air, then, 

means whether it is hot or cold. Annie, repeat that 

sentence, (She repeats. If she cannot, from inattention, 
cause her to leave her seat and write it on the slate two or 
three times after asking some one else.) Eddie, if I speak 
of the temperature of the water in the river, to what do I 
refer ? . . . . You mecm whether it is hot or cold. Correct. 

Now, when the air is very hot, the temperature is said to 
be very . . . . ? I will tell you. It is said to be very high. 
When the air has a high temperature then you mean that 
it is very .... hot. What would it mean to say it is very 
low ? Hands up. Willie ?..... Very cold. Make the 

whole statement By a low temperature we mean that it 

is very cold. Very well, indeed. You would say, for instance, 
that ice has a very low temperature^ and that red hot 
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iron has . , , . a very high temperature. What would you say 
of the temperature of melted lead ? Hands up. Fred ? 

Melted lead has a very high temperature. When you 

speak of climate, then, one thing that you mean is the, 
.... temperature^ that i^ , , , , the heat or cold. 

Now, does it mean anything else? Suppose that it 

seldom rained, what then ? // would be a dry climate. 

Yes, and climate will also mean whether it is dry or 

wet, I also wish you to give me one word for this. Hands 
up. What, none ? The word I wanted was moisture. All 
repeat together .... moisture. Here, then, are two things. 

They are temperature and moisture, which form the 

.... climate, of any .... country. 

There is something else meant when we speak of climate 
besides .... temperature and moisture. What is it ? Did 
you ever hear of a windy climate, or a stormy climate ? . . . . 
Yes, sir. Then the third thing in the climate of a country 
is ... . the wind. We will call it prevailing winds. All 

answer prevailing winds, Libbie, will you give us 

these three things t , , , , Temperature, moisture and prevailing 
winds. What about them t , , , , They form the climate of a 
country. Then you make the complete statement, Charlie. 
(He makes it.) 

Now, in the next place, since these things make up a 
climate, they may be called its .... ? Well, let us see. The 

sounds that compose a word are called its elements. 

Correct, and those things that compose a loaf of bread 
could be called its ... . elements. What are the elements of 
bread ? Alice ? . . . . Flour, water, salt and yeast. Raise 
hands all who can give me the elements of mortar. Frank ? 
.... Lime, water, sand and hair. Of this book, Cora ? 
.... Paper, ink, cloth and leather. And raise hands all who 
can tell me the elements of climate. You may tell me, 

George Temperature, moisture and prevailing winds. 

And the elements are those things of which anything is 

.... made up, ox composed. Before going on to the 

next point we will revise what we have said. The climate 
of a ... . country, consists of, ist, . . . . temperature, which 
means the .... heat or cold, 2d, ... . moisture, or whether 
it is ... . wet or dry ; and 3d, prevailing winds. When 
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it is cold the temperature is said to be ... . low^ and when 

hot it is said to be high, Sam, give me an example 

of this , ... Ice has a low temperature and steam has a high 
temperature. Yes, but you might have omitted the first word 
temperature. Repeat without using it. (He repeats.) 

Now a country which is not too warm in summer nor too 
cold in winter, has what kind of a climate ? Tem- 
perate. (If not known, carefully tell it.) A temperate 
.... climate^ means one that is neither . ... too hot nor too 
cold. Kate, repeat that. (She repeats.) But when it is 
very cold in winter and very hot in summer, the climate is 
said to be .... ? I will tell you, if all listen attentively. 
It is said to be extreme. All repeat. It is said to be ... . 
extreme. Again .... extreme. What does an extreme cli- 
mate mean ? Fannie ? . . . . One that is either too hot or too 

cold. Yes, but I want the complete statement An 

extreme climate is one that is either too hot or too cold. A 
temperate climate that is not too wet and stormy is also 
called SALUBRIOUS. All repeat .... salubrious. This word 
means several things. When we say a climate is .... ; 
salubrious^ we mean that it is neither too hot nor too . ... . 
coldy which in one word would be ... . temperate^ and that 
it is not too .... wet and stormy. It might not even rain 
very much, but if it was foggy and damp would it be salu- 
brious ? NOy sir. Raise hands all who can give me 

another word like salubrious 1 I will give you one. Genial. 
All answer .... genial. A genial or ... . salubrious climate^ 

is one that is in every way fine^ or agreeable. 

Fred, repeat that last sentence. (He repeats.) 

Now all answer promptly. By the climate we mean three 
.... things, ist, . . . . temperature^ or the heat or ... . cold^ 
2d, ... . moisture, or the state of being wet or ... . dry, and 

3d, prevailing winds. Then the temperature may be 

high (gestxire in a case like this), or ... . low, which would 
mean .... hot or cold. Since these three things make up, 

or ... . compose, climate, they may be called its elements, 

When a climate is too hot or too cold, it is said to be 

.... extreme, but if not, it is ... . temperate. If it is tem- 
perate and also not too stormy or moist, you would. say 
it was .... salubrious, or genicU. Or even if it has 
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extremes, if it is conducive to good health we speak of it 
as salubrious and genial. 



LESSON II. 

A defied to Yout^ Scholars. 
NATURAL HISTORY : HABITS OF THE CAT. 

Now all sit upright and attend. When you are looking 

and LISTENING then you are attending. All answer 

promptly. 

All animals do not live in the same .... way, A horse 
does not get its food as a dog does, and a hen and a duck do 
not both live in the same .... place^ or ... . manner. But 
every animal is exactly fitted by the Creator for its way 
of ... . living, Willie, repeat that .... Every animal is 
exactly fitted by the Creator for its way of Irving, 

Now all may raise hands who can give me a better word 

than fitted. Lizzie ? formed. Very good. I now 

want another. Hands up. George ? . . . . arranged. Yes, 
another ; Frank ? . . . .fixed. Yes, all these words would 
do. We will repeat them in order. Every .... animal^ is 
exactly . . . .fitted^ or . . . ,formedy or ... . arranged^ or ... . 
fixed^ for its way of living. But I will tell you a bet- 
ter word. It is ADAPTED. All pronounce it together .... 
adapted. We will use this word through the lesson. All 
animals are exactly . . . . adapted^ to their way of ... . Irving, 
You may all now try and think of one word that means 
ways of living or doing anything. Can you not think of 
such a word ? Let us try if we can find one. A boy who 
comes in late to school every day, we say, has formed a 

very bad- habit. And a dog that barks at every one 

who passes has also formed a very .... bad habit, A boy 
who tells untruths has an exceedingly .... bad habit. Now 
we will use this word instead of ways of living. Every 
.... animaly is exactly .... adapted^ to its ... . habits. All 
who can repeat it, raise hands. (All should be able to, if 
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you have successfully given the lesson so far.) Jane ? . . . . 
Every animal is exactly adapted to its habits. Correct. 

We are to speak to-day of the habits of the cat What 
does the cat eat ? Hands up. Annie ? . . . Mice, Susan ? 
.... Birds, William .?.... Weasels and squirrels. John ? 
.... J^ats. That will do. We may say all kinds of small 
.... animals. They are her food. There is a better word ' 

than food. You may all give it if you can prey. 

That is right. (If they do not know it, tell it.) Would you 
call a sheep's food its prey } ... . Noy sir. But a cat's food 
is called its ... * prey. And you say that her prey consists 

of all kinds of smaJl animals. These animals are 

very quick, and the least noise would . . . .frighten them 
away. And such animals as mice generally come out of 
their nests in the night, or in a dark cellar or closet. What 
do you think the cat will require first of all, if she has to 
catch her prey in the dark ? Hattie ? . . . . She will require 
good eyes. Very well answered. She must have good, sharp 
.... ^esy so as to be able to see even where it is ... . 
dark. Willie, repeat that. (He repeats.) Now all together 
again. All animals are found to be exactly .... adapted^ 
to their .... habits. The cat, having to catch her .... 
prey^ in the .... darky must be adapted to that, and must 
therefore have good . . . . eyesight. Must she have any- 
thing else that you can think of ? Jennie ? . . . . She must 
be able to run. Well, I do not know whether that will be 
very necessary or not. Listen to me. Would a sheep's feet 
do for a cat even if she could run fast ^ . . .. No^ sir. I think 
not. She must have very .... soft feet, so that when she 

walks (accompany these ellipses by gestures,) she 

may make no ... . noise. For if she made as much noise . 
as a sheep she would .... frighten the birds or mice. We 
have now found two things that she must have. Fred? 

.... Sharp eyes. Next? Soft feet. Who will state 

this ? Willard ? . . . . Thecal must have sharp eyes and soft 
feet. Good. 

Now we will try again. She creeps up very softly as near 
as she can get to a ... . bird, or a ... . mouse, and then she 
crouches down and waits till it hops a little .... nearer^ 
and while it is not looking she makes a great .... spring. 
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or leap^ and jumps right upon it. But if she had 

sheep's feet, what then ?.*... She could not catch the mouse. 

Another word for catch. She could not seize the 

mouse. In order to enable her to seize it, she must have 
sharp .... claws f upon her .... feet. But if you look at a 
cat's paw you see no claws. How is this ? A sword is 
kept in a ... . case^ or ... . sheath. And if a cat's claws 
are to be kept .... sharpy they must also be put into .... 
cc^es. Are they ? . . . . Yes^ sir. And if we just pull one 

of her whiskers, we see all her claws, displayed at 

once. Then her claws are kept sharp by nieans of ... . 
sheaths y or ... . cases, between the cushions of her .... feet. 
These cushions are under her .... feet, so that she may 
make no ... . noise, when she .... walks near a mouse. 

In the next place, after she has caught her .... prey, she 
must have proper teeth so as to be able to ... . tear it. 
Teeth like a sheep's would not do for the .... cat. Her 
teeth must be very .... sharp. 

Now all answer. In order that the cat may be 

adapted, to her .... habits, or ... . way of living, she must 
be provided with, ist, . . . . good eyes ; 2d, .... soft feet ; 
3d, .... sharp claws, to hold or ... . seize her prey ; 4th, 
to keep her claws sharp, her feet must have .... cases, or 
.... sheaths ; 5th, she must have good sharp .... teeth, in 
order to ... . tear her food. 



LESSON III. 

THE FORM OF THE EARTH : PROOF BY CIRCUMNAVIGATION. 

We are to speak to-day of the Form or . Shape of the 
Earth. How many know its shape ? I see several hands 
up. Willie? .... Round, Round like a cent ? . . . . No, sir; 
round like a ball. Round like a stove pipe t , , , , No, sir; 
round like a ball, A ball is also called a . . . . globe. What 
word will mean " like a globe ? " George ? . . . . , globular. 
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Right. I will write this word on the blackboard. All 

answer globular. This word means .... like a globe. 

There is another word which means like a sphere. What 
is it ? . . . . spherical. The earth then is round .... like a 
bally or globular, or ... . spherical. Now do you be- 
lieve this .^ li you go outside and look, can you see. that 
it is round ? . . . . No, sir; it is flat. This boy thinks the 
earth is flat. Does any one else think so. No one } Then 

you think it is globular. Why 1 Have you any 

reason ? What good is there in telling me it is round or 
globular, if you cannot prove it. This boy who said flat, 
answered as he naturally believed it is. And for thou- 
sands of years people lived and died without knowing any 
better than this. A long time ago it was thought to be as 
it looks, that is ... . flat. And boys and girls often asked 
their parents how far they could , , . . go, before arriving at 
" the end of the earth." They felt curious to know if there 
was any place, away off, where you could "jump off," — a 
regular "jumping-off place." And then some very inquisi- 
tiye boy like Sam here, would ask what it rested on, or 
what, it was built upon. But their parents could not tell 
anything about these things. . Well, Sam, I see your hand 
up .^ . . . . What does the ecirth rest on 1 We will see pres- 
ently. Don't be too much in a hurry. Some wise philoso- 
phers taught people that the earth was built on four great 
pillars.. Others that it was carried on the back or. shoul- 
ders of a god whose name they called Atlas. All repeat this 
name .... Atlas, Then others said the land was like a 
great raft, and floated upon the .... water. 

Well, Charlie, what is it? ... . What did they think the 
pillars rested on, or the god. Atlas, or the water ? (If such 
a question is not asked, you ; ask it.) Oh! that was the 
great : question which they.coujd never .... answer. We 
have just said that the earth was not flat at all, but .... 

round like a ball, or globular, or spherical, I 

heard some girl S2c^ sperical ; ill answer it correctly . . . .' 
spherical. Now I am gping to tell you how we know this. 
(Use the map of Hemispheres or a globe here.) 

In order to go to India, the people of Europe had to sail 
• . . . round the continent of Africa, or round the .... Cape 
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of Good Hopey and then across the Indian Ocean, 

But about four hundred years ago, all repeat, about .... 
four hundred years ago^ a man named Columbus, who lived 
in a city of Europe called Genoa, thought that he could get 
to India in another way in a ship. This man*s name was 
.... Columbus ; he lived in ... . Genoay about .... four 
hundred years ago. What did I say about him, Lizzie .?.... 
He thought he could get to India in another way in a ship. 
Yes, Columbus believed that the earth was round like a 
ball, or ... . globulary or ... . spherical. Very few others 
believed this. No one in Genoa believed it. 

But Columbus said to himself, " now if the earth is ac- 
tually globular, if we sail round the other way, that would 
be ... . Westy we will get to India just as well. And I 
think it is a shorter way than going round the .... Cape of 
Good Ifope.^^ What was it that Columbus thought, Fannie ? 
.... (She repeats.) So he went to his King and asked him 
to fit out a good .... ship, and let him go and try to find 
another .... way to India. Do you think the King did so ? 
No, he only laughed at Columbus, and thought he was 
mad. He said, " How ever could you gtt round the other 
way? Why your ship would fall off." We will see in 
another lesson why it is that a ship does not fall off in 
going round the .... world, 
' But Columbus had to go away from his own country, 

from Italy, He went to this country Spain, 

There the King and Queen, Ferdinand and Isabella^ 
gave him several ships to go with, and fitted him out for 
the voyage. What a glad day that was for Columbus ! 
He thanked , , , , the King and Queen, and his ship .... 
sailed. They went away many hundreds of miles to the 
.... West. Sometimes the men got afraid that they would 
get to the end of the world, and fall over ! For some of 

them believed the earth was flat. At one time they 

threatened to throw Columbus overboard and go back to 
.... Spain, But he cheered them and they sailed on, and 
at last one day a man upon one of the masts called out 
that he could see the land ! They had, before this, seen 
branches of ... . trees, and drifting wood, so that they knew 
they were near .... land. Then Columbus was sure he 
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was coming near to ... . India^ and he felt very ..... glad^ 
to think what a great discovery this .... would be. 

But as they came near the shore, they saw that the people 
were not like those who lived in India. They had come 
to a very strange place that no European had ever seen 
before. Who can tell me what country it was ? George ? 
.... America, Correct. Afterwards men sailed across 
from Europe westward, all the way to . ... India, by going 

round South America. And now we can travel all 

round the world in about two months. Since we can start 

and keep on in the same directiotty and at last arrive 

where we ... . started, the earth must be ... . round. But 
if it was like the stove-pipe we could still sail round it. 
How are we to know that it is round like a ball ? We will 
prove this in another lesson. 

Now all answer rapidly. Long ago the earth was sup- 
posed to be flat. But we now know that it is round 

like a . . . . bail, or globular, or . . . . spherical. The 

first man who acted on this supposition was ^ . . . . Colum- 
bus, who was bom in ... . Genoa, about. . . .four hundred 
years ago. He believed it to be globular, and at- 
tempted to go to ... • India, by sailing to the West, 

instead of round Cape of Good Hope. But did he 

reach India ? No, sir. Instead of that, he ... . dis- 
covered America, which is between ..... Europe, and this 
continent ..... Asia (pointing to Asia). Since the time 
of ... . Columbus, men have sailed completely .... round 
the world, thus proving it to be ... . round. 



LESSON IV. 

physiology: organs and functions. 

I see one or two boys not sitting in an upright 

position. Can they attend properly ? . . . . No, sir. Then 
all sit . * . . upright. 
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Our bodies consist of many different parts, and 

these different parts have all different things to do. The 
hands have not the same work to do as ... . the feet, (point- 
ing downwards to the feet, using appropriate gestures 
wherever they will assist,) and the feet do not have the 
same kind of work as the .... eyes. But every part of the 
body has something to . . . . //<?. And, unless it is diseased, 

every part does its own work. Now I want to se6 

whether any of you can tell me a name for a part of the 
body which does any particular work. What does the eye 

do ? It sees. Then you could call the eye an ..... ? 

There is a particular word used for this, which I will give 
you. Raise hands all who will try and remember it. Well, 
hands down. It is organ. Let me hear all repeat this 
word .... Organ, Again .... Organ. 

The eye or ear then could be called an ... . organ. The 

eye is the organ of sight, and the ear is the organ of 

.... hearing. Raise hands all who will repeat this. (If 
there is one \^o has the ability to do so and cannot, owing 
to inattention, make him stand and write it on his slate, 
while some smaller boy or girl dictates it to him.) Ella, 
you may state it ... . The eye is the organ of sight, and the 
ear is the organ of hearing. Fred, let us hear that from you 
also. (He repeats.) And the nose is the ..... organ of 
smell. Now all who can give me another organ of the body 

may raise hands. Annie .> The feet are the organs of 

walking. Only of walking ? And of running. Anything 

else ? Of dancing. Yes, but we will include those all 

under one name, motion, or a better word is locomotion. 
I will write it on the blackboard. Now all answer this word 
.... Locomotion. The feet are . ... the organs of locomotion. 
Harry, repeat it. (He repeats). 

I will now tell you that that which an organ does is 
called its function. All pronounce this word together 

Futiction. We say that seeing is the function of the 

eye, and that hearing is the function of the ear. 

The organ is that which performs the work. Now 

who can give me other organs of the body ? Hands up. 

What are the organs of speech ? Thomas ? Tlie or- 

gans of speech are thelips^ teeth^ tongue andpalaie. And their 
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function is ... . speech, Mary, you may now give the first 
organ we named, and its function .... The eye is the organ of 
sights and sight is its function, Willie, the next .... The ear 
is the organ of hearing^ and hearing is its function, Jane, the 

next Tlie nose is the organ of smell, and smelling is its 

function, (Always require the whole statement in full.) 
Prank, you give the next .... The feet are the organs of loco- 
motiofi, and their function is locomotion. This word simply 

means moving from place to place, Fannie, the last 

one .... The organs of speech are the lipSy teeth, tongue and 
palate, and speech is their function. Are there any others that 

you can think of? Dan ? The lungs are the organs of 

breathing. Raise hands all who can give me another word 
for " breathing." The word is respiration. All answer 
together .... respiration ; respiration means .... breathing, 
Dan, will you repeat your example of an organ now, using 
this word ? . . . . The lungs are the organs of respiration. Now 
for others. Emma ? . , . . The skin is the organ of touch. Very 
well. And touch or. . ; , feeling, is its . . . .function. Any 
others ? Well, what is the organ of digestion — the organ 
into which the food is received ? . . . . The stomach. Don't 

say STOMiCK, say stomach ; all give it again stomach, 

Alice, you may make the statement then The stomach 

is the organ of digestion, and digestion is its function. What are 

the teeth for besides speaking ? Chewing, Yes, but 

does any one know of a better word than chewing ? I will 
write one on the blackboard. Mastication. Chewing is 
also called .... mastication. Now, Charlie, will you state 
about the teeth ? . . . . The teeth are the organs of mcLstication 
or chewing. What does the tongue do besides speak ? . . . . 

It testes. Then the tongue is the organ of tcLste, and 

testing is its function. Can you think of others ? Annie ? 

Is the heart an organ 1 Yes, the heart is an organ. 

It circulates the blood, or sends it through the body. 

You may now, Annie, give us the statement about the 
heart .... The heart is the organ which circulates the blood; 

and the circulation of blood is its function. You 

make it complete, George. (He makes it in full.) 

Thus the whole body is made up, or ... . composed, of ... . 
organs, which all perform certain . . . functions. We will 
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rapidly go over what we have said. .The eye is .... />^ 
organ of sights and its . . . .function is seeing; the ear is .... 
the organ of hearing; the nose is the .... organ of smell; 
the feet are the .... organs of locomotion^ or moving from 

place to place ; the organs of speech are the lips, 

teetky tongue and palate. The lungs are , , , , the organs of 

respiration ; the skin is the organ of touch. The 

stomach receives , , , , the food, and is called , , . .the organ 
of digestion. The teeth are also the . . . organs of chewing, 
or ... . mastication. 



LESSON V. 

NATURAL SCIENCE — HEAT : ITS EFFECTS. 

I need not say before we commence that I hope all will 
sit ... . upright, and give their best .... attention, without 
which you cannot .... learn. Our lesson to-day is upon 

HEAT AND ITS EFFECTS. 

Who can tell me what heat is ? Is it anything ? Would 
a cannon ball weigh any more if red hot than it would if 
cold ? . . . . No, sir. Then is the heat that it contains any- 
thing 1 I see that you are not decided. 

When we spoke of the atmosphere, we said that some 
things are only known by their .... effects. The air, for 
instance, we can neither see, nor .... hear, nor .... feel, 

nor taste, nor smell. Then how do .we kiiow 

that there is such a thing as air .? . . . . By its effects. Now 
heat also produces certain effects by which it is known, be- 
sides being perceived by the sense of feeling. Raise hands 
all who can tell me any effect of heat. Bennie, you may 
tell me one , , , , It burns us. Well, that is the way it acts 
on the sense of feeling. But can any one give me any 
effect that it produces by which we know that a substance 
contains it ? Let us see. Before the blacksmith places 
the iron rim on the wheel he ... . heats it. Why ? I will 
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tell yoiL When the iron becomes hot, it grows much lar- 
ger. I want a word which means " grows larger." George ? 
. . . . expands. (If no one knows, tell it.) That is correct. 
And while it is expanded he puts it on .... /^ wheel, and 
then cools it As it cools, it draws together, or .... ? All 
listen, and I will give you the word I want. Contracts. As 
the iron .... cools, it ... . contracts, or ... . draws together, 

Willie, repeat that As the iron cools, it contracts, or 

draws together, Kate, you may state what we said before 
that . ... As the iron becomes hot, it expands or grows larger. 
We now know of one effect of heat then. It causes sub- 
stances to ... . expand, or ... . grow larger. Emma, repeat 

that ffeat causes substances to expand. This is the 

first .... effect of heat, that we have found. 

In the next place, have any of you ever seen the stove 

in a dark room any other color than black } Yes, sir. 

You have seen it ... . red. When does it get red ? . . . . 
When it is very hot And it is red or appears red because 
it gives out .... light. What causes a candle or lamp to 
give forth light . . . . ? It is the same thing that makes the 
iron give out light and become red. That is the .... heat. 
Heat causes any substance to give forth .... light, when it 
is very strongly heated. Now I want a word which means 
" give forth " or " send forth." I will write it on the black- 
board. Emit. All answer together .... emit. If iron is 
made very .... hot, it will .... emit light, that is ... . send 
it forth. Eddie, you may stand and repeat that. If 
iron is hot enough, it will emit or send forth light. (Do not 
object to having the sentence slightly changed if still cor- 
rect. It shows thought and independence.) 

We have now spoken of two effects of heat, ist, . . . . 
It causes substances to expand, and, 2nd, . ... it causes them 
to give out, or emit, light. Sam, will you repeat that ? . . . . 
The first effect of heat is, that it causes substances to expand; 
and the second is, that it causes them to emit light. 

Now I want you all to think of any other effect of heat. 
Try hard. Does it produce any other effect upon substan- 
ces that you can remember ? Hands up. Mary // 

causes ice to melt. Anything else besides ice ? ... . Yes, sir ; 
lead. Yes, or any metal, or indeed any solid substance. 
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Heat changes solids into ? What would you call 

water — or melted iron ? a liquid. Yes, then all an- 
swer, heat changes solids into liquids. But if we go 

further and heat the water, what then becomes of it ... . 
// is changed into steam. That is right And what is it 
that changes the liquid into a gas ? . . . . The heat. Very 

well. It changes solids into liquids^ and then the 

liquids into .... gases. lAzziey we want to hear that state- 
ment from you .... It changes solids into liquids j and liquids 
into gases. What does? Repeat again. (She repeats, 

using " heat " for " it") This is the third ^ea of 

heat. 

Now I will give you a definition for heat Heat is that 

WHICH CAUSES THE SENSATION OF WARMTH. YoU may all 

repeat .... Heat is that which causes thesenscUion of warmth. 
It produces on substances three eflfects which we have 

found. I St, // causes them to eocpand^ 2nd, It 

causes them to emit lights and 3d, . ... It changes solids into 
liquids^ and liquids into gases. We will speak in our next 
lesson of its sources, or whence it is derived. 



LESSON VI. 

NATURAL science: ATMOSPHERIC PRESSURE. 

Now all sit upright and attend. Be sure to answer 
promptly. Our lesson to-day is on the atmosphere. 

We are surrounded upon all sides by something which 
we breathe, and which we commonly term the .... air. It 
has another name which I used just now, the .... atmos- 
phere. This word means the air, with all that it contains, 
such as clouds, moisture, etc. 

The shape of the earth is ... . round. (See Lesson iii.) 

Like this cent ? Noy sir; like a ball. Round like a ball, 

or .... ? I want the word which means like a globe. Hands 
up. James ? , , . . Globular. Correct Another t What 
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word means like a sphere ? Annie ? . . . . Spherical, Now 
it is because the air surrounds our sphere that it is called 
the .... atmosphere. Raise hands all who can tell me how 

high it extends from the earth's surface ? I will tell 

you. It is forty-five miles high. George, make that 
statement .... The atmosphere is forty-five miles high. Now 
we wiU'repeat. The earth's form is ... . globular^ or ... . 

spherical^ and it is surrounded by a fluid called the 

atmosphere^ which is how high? .... forty-five miles. Now 
we will go a step further. Boys sometimes in their play 
" pile on " one another. Who sustains the greatest pres- 
sure ? . . . . The boy underneath. And if this room was piled 
full of shot, the lowest layer would sustain the weight of 
.... all the rest, the next layer not quite so ... . much, and 

so on to the top. Just so it is with the .... air, or 

cUmosphere. The lowest layer bears the .... weight, of all 

that lies . above it. Hence it sustains the greatest .... 

pressure. Who can tell me the amount of pressure of the 
atmosphere? I will tell you. If you measure on the 
ground a space of a square inch, and suppose a column of 
air to rest upon it, extending to the top of the air, that is 

how high ? forty-five miles, this column of air would 

weigh fifteen pounds. Hence, we say that the air presses 
with a force of fifteen pounds on every square inch. 
Ella, you may repeat that. (She repeats. Call on others.) 
Then on two square inches it would exert a pressure of. ... 
thirty pounds y and on four square inches .... sixty pounds. 
Then why do I not feel a great weight upon my hand, 
which is more than four square inches ? (In order to 
explain this, take a common glass tumbler and fill it 
brimful of water, place a piece of paper over the surface of 
the water that will completely cover it. Then take the 
tumbler in the left hand, place the palm of the right hand 
upon the paper on the surface, so as to keep it in position, 
and invert tiie tumbler. Hold it with the left hand, and 
take the right away from the paper. The water will not 
flow out It will be supported by the upward pressure of 
the' air.) Who can tell why this water does not flow out? 
Willie ?..../ suppose it is because the air presses up against 
it and ke^s it in. That is very well explained. It is kept 



24 ORAL TRAINING LESSONS. (Lissox Ti. 

in by the pressure^ of the air. Now who will 

answer my former question ? Why cannot I feel the weight 
upon my hand ? Alice ? . . . . The air presses upwards un- 
derneath it, Just as forcibly as it presses downwards above it. 
Good, and we stated just now that its pressure amounts to 

how much ? Lizzie ? Fifteen pounds on every square 

inch. Make a complete statement. (She makes it.) 

On account of this pressure the particles at the lower 
part of the atmosphere are pressed tightly together. Now 
if we were to place a layer of hops over the floor of this 
room, and then put two more layers over them, the lower 
layer would be a very little pressed .... together. But if 

we filled this room with hops, the lowest .... layer, 

would sustain so much .... pressure, that they would be 
very much .... squeezed. I want a better word. I will tell 

you one. Compressed. All answer compressed. If 

you take a sponge and close your hands upon it, it becomes 

compressed. Repeat that, Charlie. (He repeats, or 

if he cannot, through inattention, cause him to write it on 
his slate three or four times after calling on some one who 
can. If he still pretends he cannot, keep him in at recess, 
and allow some smaller boy to dictate the words to him 
slowly, then let him have remainder of recess.) And just 

so with the air. The particles down at the earth's 

surface, on account of the weight above them, are very 

much compressed, and the air there is said to be very 

thick. (This, or some other word, will probably be 

given.) I want a better word pressed. Better yet 

Can you not think of a word that means very much com 
pressed ? A dark heavy cloud would be said to be ... . 
I will give you the word I wanted, if all are very attentive 
It is DENSE. All repeat it ... . dense. Together, again . . . 
dense. Air at the earth's surface is said to be very . » . . 
dense. Now what is the opposite of dense t Any one ? I 

will tell you. It is rare. All give it rare. Then 

away up in the upper regions of the .... atmosphere, the 
air is very .... rare, because, George ? . . . . there is not so 
much pressure upon it. Charlie, repeat that (He repeats.) 

Now, all answer rapidly. The form of the earth is ... • 
round Hkta bail, or. • . .globular, or spherical, (same 
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order in which taken at first,) and it is surrounded on all 
.... sideSj by a thin fluid called the .... atmosphere^ which 
extends to the height of ... . forty-five miles, above its ... . 
surface. Since the air in the lower parts of the .... atmos- 

phere, has to sustain the weight, of all that lies .... 

above it, it is greatly compressed. Hence the lower 

portions are very .... dense, while the upper parts are .... 
rare. The pressure, which means the force with which it 

\ . . . . presses, is' about fifteen pounds on every square 

inch. The reason we do not perceive this immense 

pressure, is that the particles press upwards (gesture 

here) as well as ... . downwards. We prove this by means 
of that glass of . . . . water, which did not .... spill, although 
we turned it ... . upside down, or ... . inverted it. 



LESSON VII. 
astronomy: motions of the earth. 

This morning we are to have a lesson on the motions of 
the earth. All must be very .... attentive, and in order to 
be so, it is necessary to sit ... . erect. 

Of what shape is the earth ? . . . . Round like a bcUl^ or 
.... globular, or .• . . . sphericcd. When we spoke of its form 
(See Lesson iii.) I did not tell you what it rested on. Does 
it rest on anything ? Have you ever seen a boy with a 

string and a button, or a ball tied on the end of it .^ 

Yes, sir. Well, what does the button rest on, if the boy 
swings it round his head ? . . . . Nothing. And still it does 
not fall to the .... ground. Well, the earth is suspended 

in space in very much the same way. But, instead 

of a string, or anything of the kind, there is a very strong 
force called attraction which draws it towards the sun 

just as the string draws the button, towards , , , , the 

hoy's hand. If the string breaks, the button files off, 

but if not, it holds , ... the button, in its place. Let 

9 
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US invert this sentence. The earth is held in its . . . ,place^ 

by attraction. It is attracted toward the swu 

Now, why does it not go right into the midst of the sun? 
I will tell you. Like the button, it goes round the sun, 

which tends to keep it ^ just as the motion of the 

button keeps it away from the .... hand, (It is best to 
have a contrivance of this kind at the time of giving the 
lesson to illustrate it.) I have just said that the earth goes 
round , , , ,the sun, Bessie, repeat that. . . . The earth goes 
round the sun. Can any one give me a word instead of 
"goes?" (If not, write it.) Well, Sam? ..... Swings, 

You try, George Revolves, That is the word. The 

earth revolves^ round the sun. Lettie, repeat that 

(She repeats.) In the next place, how long does it take to 

revolve once completely round the sun ? Henry ? 

One year. That is correct. All may answer .... One year, 
Fred, repeat that. . . . The earth revolves round the sun in one 
year. This is called the revolutionary motion of the 
earth. I will write this on the board. Let me hear these 
two words from all. ... Revolutionary motion. The earth's 
motion round the sun is called its ... . revolutionary motion, 
Fannie, repeat that. (She repeats.) 

But are we not altogether mistaken ? It appears to me 
that the sun rather revolves round the earth ! You have 
all seen the sun rise in the .... east^ and set in the .... 
west. How is this? When on a railroad train we can 
imagine that the trees, houses, telegraph poles, and fences 

are all moving in the opposite direction, to that in 

which we are .... going. But are they ? . . . . No, sir. No, 
they only appear to do so. Their backward motion is 
only .... apparent. (Write this word if they fail to an- 
swer it) And you will afterwards find that it is on account 
of another motion of the earth that the sun appears to 
revolve around it. 

What is the other motion ? If a wagon moves down the 
street, its wheels move along the ground just as the run- 
ners of a sleigh would. But they also have another 
motion. What is it ? ... . They move round the axles. Right ; 
and as the earth revolves round , ... the sun^ it also turns 
or spins round like ^ . « . • . tuAeel, , This is its second 
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motion. Can any one tell me how often it turns round in 
this way ? George ? . . . . Once in twenty-four hours. Very 
good. (Tell it, if not known.) And what is this motion 
called ? I will show you. The Latin word rota means a 
wheel, and to rotate is to turn round like a . . . . wheel ; 
therefore, this is called its rotatory motion. (Primary 
accent on first syllable. Secondary on the third. Write 
these words and all new words.) Now, a wheel rotates 

on the ..... axle^ and the earth rotates^ on its axis. 

Repeat that, Jennie. (She repeats.) Do you think the 
earth's axis is anything like the axle of a wheel .?.... No, 
sir. When a top spins, it does not spin on an axle, but on 
an axis. An axis is only imaginary, that is, it does not 
really exist like an axle. 

Now, you may answer rapidly. The earth has two .... 

motions. One is called its revolutionary motion^ and 

is performed round , , , , the sun, and the other is its ... . 
rotatory motion^ which is performed round an imaginary line 
called . , . .the axis, which corresponds to the .... axle of 
a whed. It perforins one revolution in ... . a year, and 

one rotation in twenty-four hours. We will see in 

another lesson that this last motion causes day and night 
and other curious phenomena. All prepare for our next 
work. 



LESSON VIIL 

PHYSIOLOGY: THE FIVE SENSES. 

We now expect all to sit upright and keep their senses 
about them. In order to answer promptly, you must give 

your best .... attention. Again, I want your best 

attention, 

.When we are asleep we cannot tell anything that is 
going on around us. Rapturous music may be in the air, 
but we cannot . . . .hear it, JBeautiful pictures may hang 
ajl. arc>\ind; but we . . . , cannot see thept. Our bedTclpthe^ 
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are around us, but we cannot feel them. Unpleas- 
ant odors may fill the room, but we cannot stneli 

them. Neither can we taste anything. Nothing can come 
into the mind from outside. Are there any other ways 
by which we know what is around us besides what we 

have mentioned ? No^ sir. How many ways did 

we name ? Five. Now, these five ways by which 

knowledge passes into the mind are called ? 

They are called the five senses. All repeat the 

five senses. 

The first sense that we will speak of is the most impor- 
tant ; it is the sense of ... . seeing, (Use gestures, such 
as pointing to the eyes.) You remember our lesson upon 

"organs and functions J^ The organ is .... . that 

which acts. The function is,. . . . that which the organ per- 
forms. Well, raise hands all who can tell me the organ x)f 

sight. Willie ? The eye is the organ of sight. Now 

who can tell me the function of this organ ? Annie ? . . . . 
The function of the eye is seeing^ or sight. Is there anything 
else required for sight besides the eyes? Suppose we are 
shut in a dark room, can we see ? . . . . No^ sir. Why ? . . . . 
There is no light. Then we see by means oi , , , , the light. 
The light enters our .... eyes^ and produces in the mind a 
picture of the object that we look at. This picture is 
called a .... ? Anything that is calculated, you would 
call a . . . . calculation. And anything that is formed a . . . . 
formation,. Then what would anything be called that 

passes in through one of the senses ? A sensation, 

(Never tell a word if there is any way of making the 
scholar think it out for himself) Correct. The mind 

receives sensations through the senses. Anything 

that is seen, then, causes a . . . . sensation. 

The next sense that we will refer to is ... . hearing, 
(Pointing to the ear.) The organ that performs this office 
\%, , , ,the ear^ and the act of hearing \% , , , , the function 
of the ear, Lizzie, will you make a short statement of this 
fact ? . . . The ear is the organ^ and hearing is the function 
that it performs. By what means do we hear ? I will tell 
you. It is by the air. At some other time we will have a 
lesson on each sense, and. then I will explain how we hear. 
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But you may all answer for the present that it is by means 
of .... /-^ air that we hear. 

We have now mentioned two senses. They are 

Seeing and hearing. The organ of sight is the eye, 

and we see by means of the light, Harry, repeat. 

(He repeats.) The organ of hearing \s , , , , the ear^ and 
hearing is called its .... function. We will now pass on 
to the next sense, feeling. Let me hear this from all ... . 
feeling. It is sometimes called touch. The sense of ... . 
touch, or ... . feeling. Raise hands those who know what 

is the organ of touch. James ? The skin. Yes, and 

its .... . function, is feeling. If I move backwards 

against the wall, with my hands extended behind me, how 
do I know when I have arrived at the wall ? . . . . By feel- 
ing it. When my hand touches it, a kind of influence is 
excited there which passes to my mind. This influ- 
ence you would call a ? Since it passes in through 

the sense of feeling it is a ... . sensation. And sensations 
pass along the . . . . ? Can no one tell me the name of 
those organs whose function it is to carry sensations to the 
mind ? If you will all remember, I will tell you. They 
are called nerves. Let me hear all answer this word 

together nerves. The influence excited on my 

hand, passes along the .... nerves, to the .... mind, where 
it produces what we call a .... . sensation. Can any one 
tell me where the sense of feeling is most acute ? I will 
tell yoiL It is most acute in the hands, and especially at 
the finger-ends. The fine nerves which are found at the 

ends of . . . . the finger, are protected by the finger-nails, 

because they are so delicate. The organ of touch, then, is 
.... the skin, zxid its . . . .function, is feeling. The sen- 
sations produced upon the skin pass along , , , , the nerves, 
to the .... mind. Give the last sentence again, Charlie .... 
The sensations pass along the nerves to the mind. Good. 

We now come to the sense of smell. Even if we were 
deprived of eyes, ears, and feeling, if there were burning 

brimstone in this room we would soon know it by 

the sense of smell. And we could also tell that sugar was 
.... sweet, and vinegar .... sour, by the remaining sense 
of. . • . taste. 
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We have said that the mind knows things by the five 
.... senses, I want a better word than "knows." I will 
give you it This word is always used in the sense of 
which we are now speaking. It is percefves. The mind 
.... perceives^ or ... . knows things, by the . . . .five senses. 
The ist of these is ... . seeing, in which the eye is the .... 

organ, and sight the function. 2d, Hearing, in 

which the ear is the organ, and hearing is the 

function. 3d, ... . Feeling, or touch, in which 

the skin is the *organ and feeling the function. 4th, ..... 

Smell, where the nose is the organ, tfii, Taste, 

of which the organ \^ ... .the tongue. TTirough these five 
.... senses, the mind receives .... sensations. The sensa- , 
tions travel along . ... the n^n/es, to .... the mind, which 
is said to know Aem or .... . perceive them. That is the 
best word, and the one I wish you always to use. You 
say that the mind .... perceives sensations. 



LESSON IX. 

NATURAL SCIENCE : ATMOSPHERIC PRESSURE. 

To attend, you have often told me, means to. look 

and Uskn. Without doing this you could not .... answer. 

In our former lesson on the atmosphere (See Lesson 
VII.) we stated the fact that the earth was surrounded l^ 
a thin .... y?«/irf', called ..... air ; and that this air, with 

all that it contains, such as . ; . . . clouds, and smoke, 

and .... moisture, receives the general name of ..... the 
atmosphere. The atmosphere you also told me extends to 
the height of . . . .forty five miles, and exerts on the earth's 

surf cue, a pressure of fifteen pounds on every 

square inch. 

Now do you believe all this ? How do we know that 
there is any such thing as air ? For instance, there is air 
in this .... room, but I can neither see it, nor . . . • hearUy 



*-l 



O^tAl. THAINING LESSONS, 



31 



wa 

^K PCI 



. . .fed ii,OT .. . . iasteH, or ... . smeU if. How 
Oieo do I know that it is here at all ? la speaking of the 
FIVE SENSES (See Lesson viii.) we said that there are five 

ways in which we become acquainted with the things 

that surround us. Mary, repeat tliat sentence. (She re- 
peats.) And now we find that we caonot tell that there 
this .... room, by either of these five .... senses. 

'e!l, Sam, I see your hand up. What is it ? I can 

feel the airwiien I do this (striking his hand rapidly through 
the air). Good. I see that we have one boy who riiiNKS 
some, But, Sam, when I said we could not feel it, I meant 
by rubbing our hands together, or the finger and thumb 
simply, just as you would feel flour or sand. We will re- 
peat our statement ; at the same time we are much obliged 
to you, Sam, for your suggestion. We cannot tell, in the 
ordinary way, that there is air in ... . this room, by any of 
the five .... senses. The question is, then, how are we to 
^11? 

Now, I am going to tell you that some things are only 

' KNOWN BY THEIR EFFECTS. I have Written this on the 

■ blackboard. I will now try how many boys or girls there 

are here who notice things that happen around them ; or, 

observe things that come within their observation. Who 

can give me an example to illustrate what I have written 

on the blackboard ? George ? Jf a stranger in a city 

passed by a cellar full of ashes and cinders, he would know 
that a house had probably been burnt. That is an excellent 

example. Are there any others that any one thinks 

of ? Kate ? When we see a field of wheat, we know 

that wheat has been sown there. Very good. We would 

know that the farmer had sown his wheat, although 

we did not perceive it through any of our .... senses. We 
would, in that case, know it by ... . i/s ejfdcts. We sec the 
effect, and then judge of the cause. This is called judging 
of things, or knowing things by ... . their effects. 

We will now apply this to our subject. If we see the 

leaves of a tree all in motion, we then immediately think 

that there must be something that makes them .... move. 

They have no power in themselves to ... . move, and must 

..flierefore be moved by something else. That some- 
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thing which moves them is the air, and thus we con- 
clude that there is such a thing as ... . air, from its 

effects, I want to hear that word from all ... . effects. And 
if we see a door slammed to with a great .... noise, and no 

one near it, since the door itself cannot move, some 

force must have shut /V, and we conclude that it was 

closed by the force oi , . . . the air. 

And when we performed that experiment with the glass 
of ... . water, which we will now repeat, or perform .... 
again, we found another effect of the air. By its pres- 
sure, as we judge, it causes the water to remain in .... the 
glctss. Now I will extend this lesson a little further. If 
this tumbler were twelve inches high, instead of four, do 
you think that the air would still keep it full of water, if 
inverted so ? . . . . Yes, sir. If it were ten feet long, or were 
a long tube closed at one ..... end, do you think it could 
then keep it full ? I see you cannot tell. It would. And 
it would do so if the tube were thirty-two feet long. 
What did I say then, Willie ? . . . . You stated that thepres-. 
sure of the air would keep an inverted tube, thirty-two feet long, 
full of water. But if it were longer than that, it would not 
remain full. Or we will state it thus : The pressure of 

THE atmosphere WOULD SUPPORT A COLUMN OF WATER 

THIRTY-TWO FEET HIGH. Charlie, repeat that. (He re- 
peats.) You may all write this on your slates, as I have 
done on the blackboard. 



LESSON X. 

NATURAL SCIENCE : THE THREE FORMS OF MATTER. 

Now I wish you all to give your attention to what I have 
to say. In order to improve, every one must .... attend. 

There is one word that is used to represent all the dif- 
ferent things that exist in nature. When we use this word 
we may mean clay, iron, water, rock, air, grass or any other 
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thing that we can .... think of, or .,, , find. Can any one 
tell me what word this is ? All try and think of it. I want 
to see some hand raised. Kate, I see your hand up ; what 
do you think it is ? ... . Things, Well, that word would do 
in most cases. But could you say elegantly that a lot of 
whea^ for example, is a thing ? Would you say, " what a 
lai^e thing that wheat is," for instance ?..... No, sir. 
Who can think of a better word ? You see that I wish you 
all to think hard before I tell you. Since no one knows, 
I will give you the word. All the substances that I have 

named, you may repeat them clay, iron, water, rock, 

air, and ..... grass, may be called matter. We will put 
this word on the blackboard. I said that they could all 

be called different kinds of matter. This word may 

mean anything that we can find in the .... world, or in any 

other ... . . world. We can call it all matter, I am 

going to try how long every one will remember this word. 

All may repeat it again matter, Willie, what about 

matter >,,,,Itisa name that is used for everything around 

us. Would you call this ink matter ? Yes, sir; and 

sand or coal would also be matter. 

Now the earth is composed or made up, of many dif- 
ferent kinds of matter. And this matter we find in 

various forms. How mamr forms does it assume 1 Per- 
haps this will be a very difficult question for you to answer, 
so we will leave it unanswered till the end of the lesson. 
But I want you all to keep an accurate account as we go 
on. All substances like wood, coal, or limestone we call 

? They will not pour like water, because they are 

.... solid. That is the word. All repeat .... solid. Raise 
hands all who can give me other solids. John ? . . . . Brass. 

Mary? . . . . Iron. Willie? Paper. Fred? Clay. 

George? Ice. Well, that will do. Ice and iron are 

both solids. They are solid forms of matter. 

Anna, repeat that Ice and iron are solid forms of 

matter. 

I wish you to tell me now how we could change their 
form. Do you remember what we said (See Lesson v.) 

when speaking of (he effects of heat ? Yes, sir; it 

changes solids into liquids. That is correct How, then, 
■ .# 
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x:ould we change the fonn of ice and iron ? . . . . By heating 

it And the heat causes it to melt^ or become .... 

liquid. This is the second form of .... . matter. Some 
kinds of matter are ..... solid^ like . . . . . ir&n or ice, and 
other kinds are ; . . . . liquid^ like ... . .water. Who bah 
mention other liquids ? Sam ? . . . . Oil. Kate ? ... . Milk. 
Mary ? . . . . Medicine. Yes, soitte kinds of medicine are. 
George ? . . ; . Blood. Verjr good. That will be sufficient 
now. These substances last nanded are . ... liquids. What 
is a liquid? Frank ? . . . . Anything like water. Anything 
that flows like . • : . . water, is a . . . ♦ . liquid. Whpn we 
heat ice it . . . '. ; meltSy or . . . . . becomes liquid^ and ibrms 
, i . .water. 

Now, we wish to still further change 'thie form of this 
substance, how shall we do it? . . . . . By heating it. Yes, 
this Hvould change it into another . ■': . . form. It would 
then be .... steam^ or . . • . vapor. What do we call this 
form ? I will write it. Gaseous. It Is so called bedatrse 
it is like a . . . . gas ; gaseou^ means . . . . like a gas. The 
air that we breathe is a . . . . gas. What kind of substance 
would you call air, then ? . • * . gaseous. And whetf a liquid 
is heated, its condition is called . . . '. . gaseous. Ice, then, 
is a . . . . solidy watet . . . . a /^£e/, and steatn . . . . a gas. 
Libbie, repeat that Sentence. . ... Ice is- a solidj water a 
liquid^ and steam ii gas. 

When water'becomes vapor, it is said to ... . . ? Wig 
will take this^^^waty of finding out. In map-drawing, when 
you forni a <^htihent by using a triangle as a basis, you 
are said to ... » triangulate it. Then, can you think of the 
word I want^ You have all heard it When water turns 
into vapor, it .... . evaporates. Only one boy answered 
then. Let me hear it firom ail ; . . . .evaporates. And the. 

process is called etktporation. ' (If they do not knoW 

the word triangulate, take any similar worn that they do 
know, to illustrate. The word evaporate may be given 
at once.) George, repeat that ..... When water becomes 
vapor it evaporates^ and the process is called ev(^oration. 
Water is caused to evaporate by ... . heat. 

Next, we will revise what We have said. Every substiancei 
may be included under one name. That is matter. 
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Matter exists in different forms. We have found .... 

three forms, ist, the solid form, 2d, the liquid 

form^ and 3d, .... the gaseous form. These are called the 
three forms of matter. How many can now state the forms 

of matter ? Harry ? Matter is found in three forms^ 

solid, liquid and gaseous, Sarah, you may also state it, and 

use the word exists instead of " is found." (She repeats.) 

Now, if we wished to change vapor back into water, 

what would you naturally think we would have to do? 

When we changed water to vapor, we applied 

heal, and if we are to change the vapor back to ... . water, 

we must take away the heat Give me a word that 

means "take away." Hands up. Well, I will write one. 

Deprive. We would have to deprive the water of 

heat, to change it back again to vapor. Has any boy or 
girl ever held a cold plate or spoon in the spout of a tea- 
kettle where the vapor was issuing ? Sam ?..../ have. 

And when the cold plate takes the heat, out of the 

vapor, it changes back into water, and stands 

upon the plate in small drops. Do you know what 

this process is called ? It is called condensation. The 
vapor is said to condense. All may answer. It is said 
to ... . condense. And when vapor .... condenses, it forms 
.... wetter. If we now make the water very cold, that is, 
deprive it of its ... . heat, it, in turn, becomes . . , . ice, and 
is said to . . . .freeze. There is a better word. Congeal. 

The water congeals. By cooling, then, vapor would 

.... condense, and form .... water, and water would .... 
congeal, and . . . .form ice. (Then rapidly review. Invert 
sentences when you can.) 



LESSON XL 

CHEMISTRY: COMPOSITION OF THE AIR. 

The atmosphere, you have several times told me, (See 
Lesson vii.) surrounds our .... earth, to the height of ... . 
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forty-five miles; it also exerts a pressure upon the earth's 

surface, of fifteen pounds on every square inch. 

In the upper .... regions, of the atmosphere, the air 

is quite .... rare, but at the earth^s, . . . surfaceyXX. is very 

dense. I am glad you remember these facts so 

well. Now, what kind of properties would you call these ? 

Its pressure, density and rarity, are what kind of 

qualities or properties ? Listen attentively, while I tell 
you. I will write the word on the blackboard. They are 
MECHANICAL properties. We are now to have a lesson on 
some other properties of the air ; or rather, we will speak 
of its composition, by which I mean the things of which it 
is ... . composed, and also some of their properties. 

You have all told me that that which we breathe is ... . 
air. Now, can any one in the school tell me whether it is 
only one kind of air or several kinds ? Kate ? . . . . Several 
kinds, . How do you know that? What are they? Now 
it will not do to answer anything without being able to 
give a reason for it. In all your answers, try and be accu- 
rate. When you are uncertain, do not be too hasty. Her 
answer was correct, however. There are more kinds of air 
than one in the .... atmosphere. What are their names ? 
Perhaps you have never thought of this before. 

Is a cup of tea only one kind of liquid ? . . . No, sir. It 
has at least two liquids mixed, water and .... milk. Well, 
the air has two principal kinds of gas or air in it. I used 
a new word then. What was it ? . . . . Gas, Yes, this also 

means air. The most important kind of gas in the 

air — ^we will use the word gas now for one single kind of 
air — is called oxygen. Let me hear this word from all 
.... oxygen. What about oxygen, Charlie ? . . . . Oxygen 
is the most important gas in the air. It is the oxygen that 

is used up when we breathe the air, into our 

lungs. And it is the oxygen that causes a fire to 

bum. The other gases in the air would not support a 
flame at all by themselves. They would not do to breathe. 
Then why not have the air all oxygen ? George ?....//. 
might be too strong, . Well, that is the very reason I wanted. 

All may repeat. The air would be too strong, if it 

was pure . , . , . Qxygen, I hope you never go into saloons 
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or places where liquor is sold, but you may have seen peo- 
ple drink strong liquor. Do they drink it just as strong 
as it is when they buy it ? . . . . No^ sir\ they put water in it 

first. They do this so as to make it not quite so 

strongy or to ... . weaken it. Can you not give me a better 
word than " weaken ? " Look at the blackboard while I 
write one. Dilute. What is it ? . . . . Dilute, They put 

the water into the liquor, to dilute it. And the 

Creator has very wisely diluted the gas that we spoke of 

in the .... air, the oxygen. It is 'diluted, with 

another gas called nitrogen. Repeat that, Sam ? 

The oxygen is diluted with another gas called nitrogen. Which 
of these two gases is the most important? Hands up. 
Sarah? .... The oxygen is the most important. 

Can any one tell me, now, how much oxygen there is in 
the air, in proportion to the nitrogen ? How much oxygen 
would there be in ten bushels of air ? If you will all re- 
member it, I will tell you. There would be two bush- 
els OF OXYGEN in TEN OF AIR. Then how many in five 
bushels of air ? Peter ?..... There would be one bushel of 
oxygen in five bushels of air. And if we should take a large 
room full of air and divide it up into five parts, one part 
would be ... . oxygen, and the other four parts .... nitro- 
gen, to dilute one part , » . , of oxygen, Mark, repeat that. 
(He repeats.) But do you think that the oxygen would all 
be by itself, and the nitrogen also by itself? .... No, sir. 
No, they are thoroughly mixed .... together. If I were to 
put one quart of gunpowder and four quarts of onion seed 
into a box, and shake them up together, this mixture would 
represent the .... air, The_ gunpowder would represent 

the ...... oxygen, and the onion seed the nitrogen. 

How many quarts of mixture would I have ? . . . . Five 

quarts. Hence we say that one-fifth of the air is 

oxygen, and four-fifths .... nitrogen. Who will state this ? 
George ? . . . . One fifth of the air is oxygen, and four fifths 
nitrogen. 

Now review rapidly. The air does not consist of only 

one kind of gas, but .... several kinds. It consists 

almost entirely of ... . two kinds of gas. They are ist, . . . . 
oxygen^ which is the most important^ and 2d, .... . 
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nitrogen^ with which the oxygen is diluted^ or .... . 

weakened. For one barrel of oxygen, there are .... four 
barrels of nitrogen. Or better, for one part of oxygen there 
are . . . .fourpartSy of nitrogen, to make up . . . .five parts ^ 
of .... atmospheric air. 



LESSON XII. 

MENTAL SCIENCE : MEMORY. 

Now, I want your best attention. We are to have a 
lesson this morning on memory. We will also speak of 
its improvement 

What is memory ? You have heard people say, ** I have 
such a poor memory." What do they mean ? Lizzie ? . . . . 
Remembrance. James ? . . . .Recollection. Well, let us see. 
If a man told you he could remember all about the battle 
of Winchester because he had passed through it, but could 
not remember anything of the other battles of the Rebel- 
lion, would you say that he had a good memory ? . . . . Nb^ 
sir. But he would have a good recollection of that par- 
ticular battle. His remembrance of that .... battle^ might 

be very ..... good^ and yet he would have a poor 

memory. Then there is a difference between remembrance, 
or recollection, and ..... memory, I would like you to 
listen to me while I tell you what memory is. I am writing 
the definition on the blackboard. You have all tried hard 
to think of it, but as you cannot, I will give it. Memory is 

THAT FACULTY OF THE MIND BY WHICH WE RECALL PAST 

OCCURRENCES. Annie, repeat that ... . . Past occurrences, 
I thou^t so. This girl was looking out of the window at 

something, and so, although the sound entered her 

earSy it must have gone in at one ear and out at the 

other, (Make gestures with the hands to indicate your 
meaning.) Annie, do you not feel ashamed to see so many 
hands up all around you ? You will remain in at recess; 
and write that definition five times upon your slate. If you 
cannot do it alone, then I will get little Willie, here, to diC- 



tate it to you, Willie, you may give it . . . .Memory is that 
faeuity of the mind by which we recoil past oemrreneis. I 

said that it was a faculty, of the mwrf. This 

means a power of the mind ; or, more simply, a part of 

the mind. Memory, then, is that faeully, or 

power, or ... . part, of the mind, by which we 

recall past scenes. (Ask several to repeat this.) 

Memory is a very important faculty of the mind. Think 
what we would be without memory. I might show you how 
to perform an operation in arithmetic, or to analyse a sen- 
tence, but if you could remember nothing of it next day, 
would it be of any use ? . . . . No, sir. Memory, then, is very 
.... important; and it must be a valuable thing to know 
how to preserve or improve it. I will tell you some ways 
to do this. 

The first thing to be attended to is this : We must always 

UNDERSTAND what we wish Co remember. Charlie, 

repeat this. (He repeats.) If you do nOt understand a 
question in arithmetic, can you remember it? . ... No, sir. 
You cannot .... remember it, till you .... understand it. 

We must first .... understand, and then remember. 

Kate, repeat the first statement respecting the cultivation 
of memory .... We must first understand what we wish to 
remember. Unless we understand a thing it is impossible 
. ... to remember it. 

What else do you consider necessary in cultivating mem- 
ory? I will tell you another thing. Children often attend 
a concert in which they feel highly interested, and there- 
fore remember all about it. The same children may listen 
to a lecture or discourse, in which they are not at all ... . 
interested, and then they do not .... remember it. George, 
try whether you can state this then .... We must also be 
interested in what we wish to remember. If a scholar is not 
interested in the lesson — if he would just as willingly play 
with his fingers, or look out of the ,.,■■. window, it is impos- 
sible for him . ... to remember the lesson. The first point 
we noted was, that we must .... understand what we wish 
to remember ; and the second, we must be ... , interested in 
what we wish to remember. 

The third way is to use maps, charts, diagrams, books, 
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PICTURES, EXPERIMENTS, OF any Other AIDS that can be pro- 
cured. What is the third method ? Ella 1 .... It is the use 
of such aids and illustrations as maps, charts, diagrams, books, 
pictures, experiments, etc. When we study geography, for 
example, we cannot do so well by committing to our mem- 
ory a long list of names, as we could if they were accompa- 
nied by a map to show their . . . .position. The map would 
aid our .... memory. And so in the study of chemistry, 
in our lesson on atmospheric pressure you could not 
have remembered it half so well if we had not performed 
that .... experifnent, to illustrate our subject. The experi- 
ment, you see, gave great assistance to our .... memory. 

Now there is still one more way to aid the memory. It 
is what we call the law of association. When I tell 
you about Mount Vernon, if I also tell you that Washington 
was borfi there, this will furnish great assistance in trying 
to ... . remember it. If you remember this place .... 
Mount Vernon, you will then, by this law of ... . association, 
associate with it the name of ... . Washington, and thus 
you will remember it when you remember .... Mount Ver- 
non. And when you think of Washington, you will think of 
the place where he ... . lived. This method of associating 
one fact with .... another, is called the .... law of associa- 
tion. This is the fourth method of aiding the .... memory. 

Now, we will recapitulate. Memory is that .... faculty, 
of the .... mind, by which we ... . recall past scenes. It 
can be cultivated in four .... ways, ist, . . . . By always 
understanding what we wish to remember. 2d, ... . By feel- 
ing interested in what we try to remember. 3d, .... By using 
such aids as maps, charts, books, experiments, diagrams, etc. 
And 4th .... By the law of associcUion. 



BESSON XIII. 

ETYMOLOGY — DERIVATION: WORDS FROM TRAHO. 

As every one is in perfect order, we will proceed at once 
with our .... lesson. To-day we are to have a lesson on 
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the derivation of words, or the manner in which they are 
.... derived^ or ... . obtained, I know you will all be very 
much interested in this lesson. 

All observe what I write on the board. (Write on the 
blackboard as follows :) Traho ; Tractum ; h draw. 
This is a word from the Latin language. A great many 
words in the English language are derived from .... Latin. 
The last two letters of the second word are called the end- 
ing of the word. Do any of you know a better word than 
" ending ? " What is the ending of a railroad called ? . . . . 
The terminus. Yes, and the ending of a word is called its 
TERMINATION. The termination of tractum is ... . um. 
Do you know what the other part of the word is called ? 
I will tell you. Tract is called the root of the word. 
Willie, I wish you to tell me the two parts of this Latin 
word .... The root is tracts and the termination is um. Very 
good. 

Now the part that I called the root, which is ... . tracts 
and means . ... to draw, is found in a great many English 
words. Raise hands all who can think of any word with 
" tract " in it. Bessie ? . . . . Attract. That is an excellent 
example. What- two letters, Bessie, did you place before 
" tract ?".... ^/. Now this part of the word attract is 
called the prefix. " At," again, is called the .... prefix. 
Pre itself is a prefix. It means "before," and "prefix," 
is so called because it is " fixed before " another word. In 
attract, then, at is the .... prefix. I will tell you that its 
proper form is ad, not at. But on account of the unpleas- 
ant sound of the word " adtract " it is preferred to call it 
.... attracty thus changing the // to . . . . /. The prefix ad, 
means to ; and tract, you say, means . ... to draw. Then 
what will attract mean } .... To draw to. That is correct. 
A magnet will .... attract, pieces of . . . .Uron, such as ... . 
needles, or ... . pens, etc. ; that is, it will .... draw them to 
it. Who will now form another word by adding another 
syllable to attract ? George ? . . . . Attraction. That is the 

word. It means the act of attracting, or ... . drawing to. 

Now add ive instead of ion. All may give it ... . Attract- 
ive; this means having the power of ... . drawing to, or ... . 
attracting. There are also others, but we will pass op. 
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Can any one give me another word with " tract " in it ? 
That's right, I see every hand up. Kate? .... Contract 
Very well. What prefix did she use ? Fannie .>.... Con, 
This means together. (Keep these prefixes written on the 
blackboard, under each other, with the meanings opposite.) 
What will contract mean ? Sam ? .... 71? draw together. 
When red-hot iron cools, it ... . contracts. Or if you stretch 
a piece of India-rubber, it will afterwards .... contract^ or 
.... draw together. When two men are drawn together by 
a written agreement, this agreement is called a . . . . contrcLct^ 
because it binds or ... . draws them together. One of these 
men who contracts with the other would be called a . . . . 
contractor. This is another word. Any other?. . . . Con- 
traction, Yes. We will now pass on, and take other words. 

Raise hands for others. Lizzie ? . . . ,Retrcu:t. Well, let 
us analyze this word. Re means back, and tract, we have 
said means , , , , to draw. Then retract will mean , , , , to 
draw back. Would you call it retracting this chair, if I 
draw it back ? I must state that this word is not used for 
objects such as this . . . . chair^ but it is used in connection 
with our statements. When a false statement is made, it is 
sometimes contria.dicted by the person who made it He is 
said to take his words back or ... . retreat them. We retract 
.... statements y but not .... objects. 

Now raise hands all who know other words from tractiim. 
Jane ? . . • . Distract, The prefix of this word is , . . . Dis. 
Dis means apart or asunder. What, then, does distract 
mean ? Charlie? ..... 21? draw apart. That is cotrect. 
But here I have a piece of paper in my hands. If I draw 
the paper apart will that be distracting it? Let me tell 
you that it would not. It is only tried in connection with 
the mind. When our minds are, so to speak, drawn apart 
by care, they are said to be ... . distracted. Trouble and 
annoyance would ..... distrc^tthe mind. Loud talking or 
whispering in the school-room would draw the attention 
apart or . . . . distrcLCtit, Anything that interrupts us ... . 
distracts the attention, 

I now wish to hear other words. Hands up. George ? 
. . . . . Subtract, Now we have a good word. The prefix 
SUB means under. Consequently the word. . . • subtract^ 
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will mean , . . , to draw under. Why do you think it is to 
draw under, any more than to draw ovcfr, George? ..... 
Because the number that is subtracted is written under the 
other. Yes, I suppose that is the reason, 

Fred, what is your word? Protract. The prefix 

of this word is Fro. It means forward. ^ Then to 

protract is to draw forward. When our lesson has 

been drawn forward, we say it has been pro- 

tracted. Protracted meetings are meetings that are .... 
drawn forward^ or, a great many of which are held in a 
short .... time. By a protracted discourse we would mean 
a very .... long one. 

Allie ? Your word ? . . . . Detract. This is another good 
word. De, which is the .... .prefix^ means down. And 
detract will mean . .... to draiv down. Could I say " I 
will detract this ceiling?" Let me tell you that this word 
is applied to character. When one person slanderis another, 
or di^ws dowii his ... . character^ he is said to .... detract 
hii character. 

The root of these words is .... . tract. The first woM 

was . . . . Attracty which means to draw to i 2d, . . . 

Contrcuiy to ... . draw together; 3d, . . . . Retract ^ to . '. . . 

draw bach; 4thy Distract, to .... draw apart ; Jth, 

•'/. : Subtree, to ... . draw under; 6th, . . . . Protract, to 
. . ■.. draw forward; and 7th, .... Detrad, to , . . . draw 

Anon. We speak of retracting a statement; of dis- 

tractihg ouif . . . . . minds; 6i detracting any one's ..... 
character. That will end this lesson. 



LES'SON XIV. 

natural science : SOURCES OF HEAT. 

I am always glad in commencing a lesson to see every 

one in such good position, sitting .... upright^ .... 

and .... aiknding^ 
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Raise hands all who can remember how many effects of 
heat we mentioned in our former lesson upon that subject? 
(See Lesson v.) George ?•.... Three, Three what ? . . . . 
Three effects of heat What about them ? Learn to make a 

full statement about everything We mentioned three 

effects of heat in our former lesson. Who knows the first 
one ? Bessie ? . . . . Heat causes substances to expand^ or be- 
come larger. Good. Our lesson is commencing in excellent 

style. The second t Willie ? Heat causes substances 

when very hot to emit, or send forth light. That is correct, 

also. The third ? Mary ? Heat changes or converts 

solids into liquids^ and liquids into gases. Very good. We 
are now to proceed to the consideration of the sources of 
heat 

What is a source ? The place where a river rises is 

called its source. When I hear whispering in the 

school-room, it comes from some source^ and I very 

naturally look around to find out the source of the 

whispering. Instead of " find out " there is a better ex- 
pression — one word — what is it ? ... . discover. Well, can 
any of you discover any source of heat, that is, any place 
where we obtain heat, or any means of obtaining it ? Raise 
hands. Emily ? . . . . Fire. What about fire.' . . . . Fire is^ 
one source of heat. Any other ? Annie ? . . . . The sun is a 
source of heat. And since most of our heat is received from 

. ... the sun^ we will mention it as the first source of 

heat. Before going any further, give me other words for 
received. I said that most of the earth's heat is re- 
ceived from the sun. Any other word ? Sam ? . . . . obtained. 
Yes, I believe we have already used that word. Others ? 

Hands up. Kate ? Procured. That is also a good 

word. Frank ? . . . . Got. Yes, the simple word .... got, 
is a good one. Any more ? George ? . . . . Derived. That 
I think is the best word. The source from which most of 

our .... heat, is derived, is .... the sun. Now we 

will have Emily's answer .... fire. Fire we will consider 
. . . .the second source of heat. Genie, you may repeat these 
two sources. . . *The sun is the first, an/lfire the second source 
of heat. 

Now, I will ask for another source. But first I will give 
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you a better word than fire. Combustion. All answer 

this combustion. This word means .... fire. Well, 

hands up for another source. Let us investigate. If you 
rub a metal button on a smooth board it becomes .... hot 

Whence does the heat come ? It is caused by the 

rubbing, (Imitate the motion. Always use gestures where 
they will assist) Can you not think of another word that 
is better than rubbing ? Here is one. Friction. All 
repeat .... friction^ or . . ^ . rubbings is the .... third source 
of heat. Who will now mention all three ? Alexander ? 
.... The first source of heat is the sun, the second is combus- 
tion orfirCy and the third is friction or rubbing. 

Now we want other sources. When a gun is discharged 
where is the heat obtained that sets fire to the cap ? It is 
caused by the striking of the hammer. A blacksmith can 
hammer a piece of iron until it becomes hot enough to 
kindle his fire ! This may appear strange, but it is so. 

Then we have a fourth source of heat. It is 

striking. There is a better word. The caps sold for guns 
are not called "striking caps." Hands up those who 
know what they are called. Archie ? . . . . Percussion caps. 
That is the word. Percussion means .... striking. > The 
fourth source of ... . heat, is . . . . percussion, ist, we had 

...... The sun ; 2d, ... . Combustion; 3d, Friction; 

4th, .... Percussion. We will keep them written upon the 
blackboard so as to have them all in the same order. 
I suppose we have now had nearly all the sources of 
heat. Are there any others ? All think. Have any of 
you ever seen water— cold water — poured upon quick-lime ? 
I see- many hands raised. Well, hands down. The lime 
and water become very .... hot, hot enough to ... . scald 
us. Whence does the heat come ? I would have thought 
that pouring cold water on it, would surely cool it instead 
of ... . heating it The heat here is caused by the action 
of the lime and water. This kind of action is called chem- 
ical action. It is this kind of action that causes the heat 
when wood burns. We will see this better in another 

lesson. I want to hear these two words from all 

Chemical action. (A very fine experiment in illustration of 
this is to place sulphuric acid and cold water together in 
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equal parts. The chemical action going on evolves much 
heat, although no action of any kind can be seen.) I now 
wish you, Lucy, to rise and give these five sources. . . . TAe 
first source of heat is^ the sun, the second is combustion, the 
third is friction y the fourth is percussion, and the fifth chemical 
action. 

I wonder if we can find any other. Here is a boy who 
has his hand up. I can tell by his eyes that he has a good 
idea. Well, Fred ? . . . . I know a man who had a hay stack 
burned by the lightning. Good. Another name for light- 
ning is ELECTRICITY. I wiU Write it. All answer this word 
.... Electricity, This is another source of heat. What is 
this last source, Charlie . . . . ? I thought he could not tell. 
Some boys allow what they hear to pass in at one ear and 
out 2X , , . ^the other. You might as well pour water on a 

duck's back and try to wet it. You tell him, Fred 

. . . .electricity. Now, Charlie ? . . . . electricity. 

We have now mentioned . . , , six sources. This will be 
sufficient for the present. If any one thinks of others you 
may bring them to me at any time. The source is the 
place where anjrthing is ... . obtained, or ... . derived. The 
first source of heat is ... . the sun, 2d, . . . . Combustion, or 
. . . ,fire, 3d, .... Friction, or ... . rubbing. 4th, , . . . Per- 
cussion, or ... . striking, 5 th, ... . Chemicod action, 6th .... 
Electricity, or ... . lightning, 

I hope all will endeavor to remember this lesson. Our 
next upon heat will be to tell how it passes from one body 
to another, or is transmitted. 



LESSON XV. 

PHYSIOLOGY: THE NERVES. 

Now all sit upright " in position," You remember our 
rule about giving good .... attention. To attend means to 
, , . . look and listen. 
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We become acquainted with all that surrounds us by 
means of . . . . the five senses, (See Lesson viii. on this sub- 
ject,) which are, ist, .... Seeing. 2d, ... . Hearing. 3d, 
. . . . Feeling. 4th, .... Tasting, and 5th, ... . Smelling. 
Anything that the mind receives through any of the senses 
is called . . . . a sensation. 

Now, this lesson is upon those organs of the body along 
which these sensations travel in order to reach .... the mind. 
Can any one tell me what organs they are ? James ? . . . . 
The nerves. (If neither he nor any other can tell you, this 
fact must be stated.) That is correct, and I wish to tell 
you that the nerves, together with the brain, form what is 
called THE NERVOUS SYSTEM. What organs form the ner- 
vous system ? Nellie ? . . . . The brain and the nerves form 
the nervous system. Very well. 

Can any one tell me how many kinds of nerves there 
are ? Let us investigate it a little. When I wish to raise 
my arm, how do I do it ? I will tell you. My mind issues 
an order which passes along a nerve to the muscle, causing 
it to contract or . . . . draw together. (See Lesson xiii.) 
When the muscle contracts, it draws up my arm. (To illus- 
trate this, request them to grasp the muscle surrounding 
the upper arm tightly, midway between the elbow and 
shoulder, having tiie arm extended ; then to slowly rjiise 
the lower arm, when the swelling of the muscle, caused by 
its contraction, is plainly felt. Explain that the contract- 
ing of the muscle is the cause of the arm's being raised.) 
The message, or as I before called it, the .... order , after 
being sent forth by my .... mind, travelled along a . . . . 
nerve, and thus reached the .... muscle, causing it to ... . 
contract. You may repeat that Jane. (If she cannot, care- 
fully state it again as before, or invert the sentence thus :) 
The message or ... . order, that was sent from my mind to 
the .... muscle, travelled along a . . . . nerve. Now repeat, 
Jane .... The message or order that passed from your mind 
to the muscle travelled along a nerve. Raise hands all who 
can repeat it. (Do not leave it, till all can.) This is one 
kind of nerve. On this class of nerves, commands or ... . 
orders, or ... . messages, pass from the .... mind, to the . . . , 
muscles. These ner\'es are called efferent nerves. All 
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repeat efferent nerifes. What are efferent nerves ? 

Annie ? . . . . Efferent nerves are those along which the com- 
mands of the mind pass outwards to the body. Yes. This 
word is derived from two Latin words, Fero, to carry, and 
Ex, out. But the x of Ex, for the sake of the better soun3, 
is changed to f ; and so instead of Ex-ferent we have it 
thus — Efferent. Those nerves which " carry out " mes- 
sages from .... the mind, are called .... efferent nerves. 

We have now to speak of another class of nerves. You 
told me that anything passing in to the mind through one 
of the five .... senses, is called . . . . ^ sensation. And I told 
you that these .... sensations, passed over . ... the nerves, 

in going to the mind. Now the nerves along which 

these sensations pass, are not the same nerves that we have 
spoken of. They form another class. And because they 
carry .... sensations, in to the .... mind, they are described 
by a word which is derived from Fero, to carry, and Ad, 
to. The D of Ad is changed also to f. The word is Af- 
ferent. (Write all such words on the blackboard.) Affer- 
ent means .... carrying to ; and the nerves which carry in 

.... sensations, to the mind, are called afferetit 

nerves. George repeat that .... The. nerves which carry in 
sensations to the mind are called afferent nerves. (Call on 
several to repeat this, and do not leave it till all can do so, 
and even invert and transpose the sentence.) 

Now all answer promptly. The nervous system consists 

of two parts, the brain and the nerves. The 

nerves again are divided into two classes, which are 

called .... efferent and afferent. The efferent nerves are those 
that .... carry commands out from the mind ; and the .... 
afferent, are those that ..... carry sensations in to the mind. 
The channels through which these sensations reach the 
mind are called the five .... senses, and the name sensation 

is used because it passes in through one of the senses. 

(During the lesson call frequently for full statements of 
facts, or deductions from facts, from individual scholars, so 
as to secure assurance that the matters before them are 
comprehended, and to give them power over language. 
Occasionally allow them to write " a composition " upon 
the subject of the lesson.) 
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LESSON XVI. 

MATHEMATICAL GEOGRAPHY: LINES UPON THE EARTH'S 

SURFACE. 

Every eye must be directed towards me, and all must sit 
.... uprighty and answer . . . promptly, ' \ 

The earth's form is .... . round Itke a ball, (Sep Lesson 
III.) or ... . globular y or ... . spherical. And raise hands 
all who can tell me how many motions we described in our 

lesspn on the motipns of the earth. George ? The 

earth has two motions; its rotatory motion and its revolution^ 
ary motion. Veiry well expressed. Its revolutionary .... 
motion^ is performed round .... the sun ; and its ... . rota- 
tory piotion^ around . , . . its own axis. What is the earth's 
axis ? Annie } .... It is the imaginary line around which it 
turtis. Yes, and this iipaginary line corresponds to the 
axle of . ... a wheel. Axle ^nd axis are similar ..... 
coords. They have almost the same .... meaning. 

Now in this globe (an apple, wooden ball, or ^ny round 
or spherical object will do as well) we have a representation 

qi .... the earth. I will cause it to revolve. It re- 

volve$ on its ... . axis. Has the earth a material axis like 
this globe has ? . . . . No, sir. Its axis is imaginary. The 
endsf of this axis are called . . . . the poles. This one is the 
.... North Pole, and this . ... the South Pole. Now if, a$ 
I revolve this globe on its axis, I mark a line exactly at 
AN EQUAL DISTANCE FROM EACH POLE, thls line receives 
a particular name. What is it ? Hands up. Fred ? . . . . 
It is called the Equator. (If not known, tell it.) That is 
correct. And its name indicates that it is at .... ^/i equal 
distance from each pole. Bessie, repeat that .... The name 
" equator " indicates that it is drawn at an equcU distance from 
each pole. Very well. 

Now, can any one tell nae whether the North Pole, the 
South Pole, or the Equator is situated exactly facing the 
sun ? And if any of them is, which it is ? I see no one 
knows. Neither of them is exactly opposite the sun, but 
the equator is nearest to it. It occupies this position. All 

3 



1 
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look at me. If you suppose that boy's head to be the sun, 
and draw a line directly to this globe, will the axis of the 
globe be at right angles to this line ? Look how I hold it 
.... JVby sir. Can you tell me how far the earth's axis is 
from being at right angles? I will endeavor to explain 
how far. Every circle is supposed to be divided in 360 
equal parts, called degrees. How many degrees in half a 
circle of any size ? .... 180 degrees. (Explain on the black- 
board, etc., that it holds good for circles of any size. In 
large circles the degrees will be larger, but still there are 
only 360 degrees in the circle, however large.) In a quar- 
ter of a circle ? .... 90 degrees. Willie, repeat that state- 
ment in full . ... In a quarter of a circle there are 90 degrees. 
In an eighth of a circle there would be half of . . . . 90 
degrees^ which is .... 45 degrees. That would be about like 
this : (Draw a line horizontally, another at right angles to 
it, and a third between the two at 45 degrees inclination to. 
each of them.) This last line I drew is inclined. All 
repeat this word .... Inclined. It is said to be inclined 
about 45 degrees from the perpendicular line. Again, the 
last line I drew is ... . inclined 45 degrees from the perpen- 
dicular line. Ella, you may repeat that. (She repeats.) 
Now, the earth's axis is inclined only a little more than 
half as much as that from a perpendicular line. It is in- 
clined 23^ degrees. What is, Charlie ? . . . . The earth^s 
axis. What about the earth's axis.^ I want to see if you 
really were attending ? . . . . The earth's axis is inclined 23^ 
degrees from a line drawn perpendicular to the line extending 
from the sun to the earth. (Now get some one to repeat, and 
use the words " at right angles " instead of " perpendicu- 
lar." Cause all to be able to repeat it before leaving it.) 

Then let us revise a little. The imaginary line on which 
the earth .... rotates ^ is called its ... . a^is. The ends of 
this axis are . ... the poles. If we suppose a line drawn 
from the sun to .... the earthy the axis of the earth is not 
at right angles or . . . . perpendicular^ to this .... line^ but is 
inclined from the perpendicular about .... 23^ degrees. 
What is a degree ? It is one of the equal .... parts^ of 
which there are ... . 360 in a circle. Lettie, repeat that 
(She repeats.). ^ 



LMsoi( ZYX.} ORAL t'RAINING LESSONS. S I 

If the North Pole were inclined just one degree from the 
perpendicular towards the sun, would the people at the 
equator have the sun directly overhead ? . . . . No^ sir. It 
would be just one degree north of the point that was .... 
overhead. Well, observe closely. (Carry the globe round 
to the opposite side of the sun, keeping its axis pointing in 
the same absolute direction, so that when it has passed 
half way round, the distance the earth travels in six months, 
the opposite or South Pole will now be inclined one degree 
toward the sun from the perpendicular, and the North Pole 
one degree away from the sun.) The earth has now revolved 
six months and has gone half way round , , , , the sun. 
Remark that the axis always remains parallel to itself, that 
is, it always points in the same general .... direction. Now, 
would the people at the equator have the sun one degree 
NORTH of the point overhead ? . . . . No^ sir, South. Well, 
since the earth's axis is 23^ degrees inclined, the inhabi- 
tants living at the equator, when the earth is at the first 
point that I represented just now (carry it back where you 
started) would have the sun how far, from the point over- 
head ? . . . . 23^ degrees. Which way ? . . . . North, And the 
sun would be shining overhead to people living 23^ degrees 
north of. . . . the equator. If we now draw a line through 
this point as the earth rotates, this line represents the 
Tropic of Cancer. And when the earth has revolved half 
way round again, .the sun would be ... . overhead, to peo- 
ple who live .... 23^ degrees south of the equator ; and a 
line drawn through this point round the earth, parallel to 
the equator, is the Tropic of Capricorn. Raise hands 
all who will tell me the name of the northern tropic. Fan- 
nie ? ... . The Northern tropic is the Tropic of Cancer. The 

Southern one, David ? The Southern tropic is the Tropic 

of Capritom. (Here commence and rapidly revise or re- 
capitulate the whole lesson.) , 
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LESSON XVH. 

NATURAL SCIENCE— CLIMATE ; ITS CAUSES. 

Now all must be very .... attentive^ while we revise gox 
lesson on the elements of climate. 

The elements of anything are those that .... compose it^ 
or ... . tnake it up. There are how many elements of cli- 
mate? .... Three, (See Lesson i.) These are, ist, .... 
temperaiurey or ... . the heat or cold ; 2d, ... . moisture^ or 
the state of ... . being wet or dry, and 3d, ... . prevailing 
winds. Those climates that are too cold in ... . winter, or 
. ... too hot in summer, are called .... extremeywh^\& those 
that are neither too cold nor .... fy>o hot, ^re called .... 
temperate. 

We are to speak to-day of the causes of climate. If you 
wished to know whether a country had a wet or dry, cold 
or ... . hoty or a stormy .... dimate, ^at would you a9k 
about it in order to decide this ? All try and think of this. 
How can we tell what variety of climate any country has? 
What must we know before we can tell ? Let us investi- 
gate it a little. 

When we conducted our lesson on the lines on the earth's 
surface (See Lesson xvi.) we stated that the earth, in its 
motion like a wheel, revolves around an imaginary line 
called its ... . aods. The ends of this axis are called .... 

poles, the North and South Poles. There is a line, then, 

which, because it is drawn at an equal distance from 
EACH pole, is called . ... the equator. I wish to tell you 
now that the countries where the sun shines directly over 
.... head, or ... . perpendicularly, are those that are near 
this line, the .... equator. (Use a globe if you have one, 
or at least a map here.) Here, 23^ degrees north of the 
.... equator, is another line called . . . .the Tropic of Cancer, 

and 23^ degrees south of the equator is the Tropic of 

Capricorn. How many degrees are there between these 
two tropics ? . . . . 47 degrees. And 'countries lying any- 
where between the tropics are called . . . . ? They are 
called intertropical. What are intertropical countries ? 
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Hands up. Fred ?..... Intertropical countHes am tkoit 
lying between tropics. And since these countries have the 
sun almost directly .... overhead^ they will have a . . . . kat 
climate. And if we go nearer to the poles it becomes .... 
colder^ till at last at the polar regions we would find only 
. . , , ice and snow^ all the year round. Now listen while I 
state the first cause of climate in a few words. Distance 
NORTH OR SOUTH OF THE EQUATOR. Emily^ give the first 
cause of climate again .... The first cause of climate is dis^ 
tcmce north or south of the equator. I will call for this again. 

Does any other cause aflect climate .> All think> You 
said it would be hot near the . . . ^ equator, Well^ I can 
tell you of places between the tropics wlitre t^ere is abun- 
dance of snow .... YeSy sir; oH tki tqfis nf high mountams^ 
So that it will make some d^^ence wh^er a country is 
. « w )ugh or low ; that is> whether it is kigh above the lev^t 
ot the sea. Now^ who will state this Second ^ause of dh- 
mate ? (>eorge ? . . . . Height -f^fifve^hc'kvdiiff the sea^ Cim 
aay one give me a word that will i»e better than lidght? 
Let me give you oiie. I will write it on otir blackbcwd. 
Elevation. Will you repeat your liefinitien, George, and 
use this word ?'. . . . 2%e second cause of clmak 4s ^evMiff^ 
above the sea level. Those co«^ries that are hi|^ miA 
mountainous will have .... coMcHmaks ; treil. We w^ »ay 
colder climates than those that are . . ^ . at ihesea letml. 

All answer pronely. ^^ degree3 on either side of . % . . 
ike equator^ are the two .... ^^epicsy iaduding those cottoliies 
{hat are called .... intiertropieaL These <:ounti4es hav« . » ., . 
hot climates. We said that the first cause of ... . climate^ is 
.... distance north or south of the equator ; and the second 
.... elevation above the sea leveL Those countries border- 
ing on the equator have hot .... climates, while those 
toward the .... poles, will have .... colder climates. And 
elevated or ... . high, countries will be ... . colder, than 
those at the level oi , , , , the sea. 

Well, has any one thought of any other cause } Will 
Minnesota have a similar climate to an island such as 
Great Britain ? You see by the map that Britain is much 
farther north than .... Minnesota, but I will teU you that 
it is never as c^ as €ero in <wu^r, or Viery wuva ih warn- 
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men Indeed, their rivers are very rarely frozen over firmly 
enough to skate on. Now, why should there be such a 
difference? George? . . . .The water of the sea keeps an 
island warm in winter and cool in summer. Very well an- 
swered. And in the centre of a ... . continent (point to 
the continent of North America) the wind in winter blows 
over immense fields of . . . . snow or ice, and keeps the air 

.... cold, intensely cold, and in summer the wind 

comes across the heated land, and of course, must be very 
.... warm. Indeed countries in the centre of a ... . con- 
tinent, have what kind of a climate ? What kind of climates 
are those that are too hot in summer and too cold in winter ? 

Extreme climates. What about extreme climates ? 

Mary? .... Countries in the middle of a continent have ex- 
treme climates. Who can think of a better word than mid- 
dle, or centre ? George ? . . . . Interior. Well, George, state 
it and use this word. (He states it again.) And islands 
will have .... temperate climates. How then will we state 
the third cause ? Let me do it The nearness of large 
TRACTS OF LAND OR WATER. But there is a much better 

word than nearness. What is it ? Archie ? closeness. 

Well, any other ? I will write it. Proximity. The third 
cause of climate is ... . the proximity of large tracts of land 
or water. Libbie, repeat that. (She repeats.) 

There are a few other causes, but we have the three 
principal ones, ist, .... Distance north or south of the 
equator. 2d, ... . Elevation above the level of the sea. 3d, 
.... Proximity of large tracts of land or water. 



LESSON XVIII. 

ANATOMY: OSSEOUS SYSTEM. 



Diligent scholars are always found to be among those 
who advance in study. And the very first thing that indi- 
cates diligence is giving good . » . . attention. 
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Our bodies are made up of a great number of different 
.... parts ; another word .... organs^ which perform a 
great many functions. And in order to give support and 
firmness to these different .... organs^ the body is built, so 
to speak, on a strong framework. This framework of our 
.... bodies^ consists of the .... bones. We will have a les- 
son to-day on the bones of the body. 

First, then, is a strong column in the back which is made 
of a number of ... . bones^ all strongly fastened .,,, to- 
gether. They are called by a name which I wish to hear 
you all pronounce, when I write it on the blackboard. It 
is VERTEBRiE. Let me hear it from all together .... Ver- 
tebrce. One of these bones is called a vertebra ; and the 
plural is ... . vertebra. Now, all answer together. The 
backbone is composed of a number of ... . bones^ called 

vertebrcB, each bone being called a . . . . vertebra. The 

whole together is generally known as the vertebral col- 
umn. Willie, you may repeat the last sentence .... The 
vertebrcB are often called the vertebral column. This column 
of ... . bones ^ is the central framework of the .... body^ 
and to them all the others are fastened^ ox ,,., at- 
tached, • 

I said that all these bones are fastened strongly , . . . 
together. Do you know the name of the substance with 
which they are fastened t It is called cartilage or gris- 
tle ; or these fastenings that bind bones together are often 
called ligaments. I will repeat the sentence to hear you 
pronounce these words. The bones are firmly . . . .fast- 
ened together J with strong bands or ligamentSy which 

consist of ... . cartilage^ or ... . gristle. 

We will next refer to the bones of the leg. We will only 
need to name those of one leg. First, from the hip to the 
knee is a long .... bone^ called the femur. All pronounce 

this Femur ; and when we speak of the two, we call 

them FEMORA — not femurs. We would say the two .... 
femora. These are the bones of the . '. . . thighs. From the 
knee to the ankle are two bones. The larger and stronger 
of these is called the tibia, and the smaller the fibula. 
Repeat that, Willie .... The larger of the two leg bones is 
the tibia^ and the smeller the fibula. What is the thigh 
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Bone called ? David ? Tke thigh bone I? callei ihe 

femur. 

There are a number of bones in the iankle. They go 
under the name of tarsus. The ankle is called the .... 
tarsus. And the prefix meta means beyond. Now, oF 
what will METATARSUS be the name ? George ? . . . . The 
banes of the foot would be the metatarsus, because they are 
beyond fhe tarsus. .And after this come the bones of the 
toes. They are called by the same name as the bones of 
toe fingers. They are palled phalanges. (Sound the e 
long, as though ee.) This is a Latin word, ^nd means 
^lANKS. It was applied to the ranks of ttien ftt an army. 
The firist royr, or . , . , rank, would be called the fiirst pha- 
lanx. And the second row would be the second 

^hdlanxy and so on. , And since these bbhes are ih rows, 
dohneclied by joints, tlifey affe called .... jphctlanges. Eath 
row is a . .,.fhf(idhx. The ankle bone$ form the . ... 
tarsus, the foot the .... metatarsus, arid t&e toes . . . .the 
phcUanges. 

Next is the arin, Froni the shoulder to the .... elhow, 
is one bone called the humerXis. This is also calhfd the 
upper .... arm bone. Then there are two bones in tiie 
lower .... arm, just as there were in the .... leg. But 
they have different . . . . names. The one attached oh the 
side of the wrist next the thumb is the iUbit^s, Ihfe otfrer 
the ULNA. You can reifteniber them ih this way. PM'ce 
your arm and .... hand, flat on a. . . . bddrd, atid then 
turn the hand completely oyer. The radius, which is 
attached nearest to the .... thumb, turns round the .... 
ulna. When we turn our hand oyer, then the bone which 
1$ turning round the ..... other, ys> . . ^ . .the radius, and 

that around which it turns, is the ulna. You may 

name the bones of the arm again, ist, . . . . The humerus, 
or ... . upper arm. 2d, ... . The radius and ulna, or bones 
oi ... /the lower arm. Then the wrist bones receive the 
name carpus ; and, like the metatarsus, beyond the .... 
carpus, will be the .... metacarpus, or the palm of the .... 
hand. And the fingers we have already called the .... 
phalanges. ... ^ .. , ^ 

The bones of ttie head will form the subject of ahbther 
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lesson. But we still have several others. The bre^t-bone 
receives the name of sternum. Repeat that, Fr&;nk .... 
The breast-bone is eedled the sternum. And between it and 
the bones of the .... backy or, a5 we called them, Ihe . ... 
vertebral column^ are several loi%^nes called lAnt . . . ."ribs. 

llien from the breast-bone <x . . . . ^emum^ <a k>i}g bone 
extends to the shoulder. It is called -die <^lavicle, <>r 
COLLAR BONE. Y<m csm easrly leel it m ^^ .... neck. Its 
nsfflne, agaisi, is . ... . the clavieU, Attadied to the back- 
bone is the shoi^der-blade, which is^salled^he scapula. 
l^he-ec^lar-bone is the .... davicle, and the ^shoulder-blade 
the . . . . s€0pula. 

As I point to the different bones in this bd^r^ body, you 
may answer their .... names, ^st, . . . .the^ertebral^^nm; 
sd, . . . . the femora; 3d, . . . .4heHhkt^^f6ciA . ..^fibulKi; 4IS1, 

.... the tarsus; 5th, the mekitarsus ; 6^ . .... the 

phalanges; 7th, . ... the humerus ; ^1i, .... the radius, and 

. . . . ulna; ^th^ . . . .4he carpus; loth, . . . .the metacarpus; 

ii^h, ...... the phalanges ; 12th, . . . . .^^s^mum; 13th, 

. . . . . iii^ ribs ; 14th, . .... the clatncle; i5tb, . . . . . the 

scapula. The bones of the . ... hecid^ m^ leave ibr mio^^ier 

, .... lesson. 

(This lesson inay be divided into thr«fe or -more .parts, 4t 
the xliscretion <3^the ^aGh6F,ace&rdiag^ the^vanoemetit 
and capabilities "of die sdicrfars. The ^somewill ia^ly to 
otiier lessons. What you do,^ sure ^«nd <do wisll, how- 
ever slowly.) 



I.£SSGN XIX. 

natural science : organic ANX) 'INORGANIC BODIES. 

I observe 4wo boys not in a .proper ^position. Thev ^may 
stand iip. A|cood^sition is necessary to secure »good. . ^ . 
attention. 

Our 'lesson UMiay is about Orcmikic A'ND iNOROAaac 
Bodies. '1l!i%0'4am tell «ie^it^at4ln^^a]^ I<Me 



58 ORAL TRAINING LESSONS. [Lemok xix. 

several hands up. I want to see what kind of answers we 
will receive. Fred ? . . . . An animaL Mary ? . . . . Ani-^ 
mats and plants, George ? . . . . My answer was like the last 
Well, would milk be organic or not ? Sarah ? . . . . Organic. 
And it is neither an animal nor a . . . . plant I see that 
you will be able to tell better after our lesson has proceeded 
further. The boys who are standing may now sit. 

An animal's body consists (See Lesson iv.) of a collec- 
tion of .... ? The eye is an ... . organ. The nerves 
are .... organs. The skin is an ... . organ, and the whole 
body is a collection of ... . organs. ' Each organ performs 
some .... function. Now do you think plants have any 
organs ? Well, Sam ? . . . . Are the leaves of plants organs ? 
Yes, they are. I am happy to know that we have one boy 
who thinks some. Have they any other organs ? George ? 
.... The roots, I think, would be called organs. You are cor- 
rect. Do you think the sap is an organ ? or the blood of 
an animal ? or milk ? . . . . No, sir. No, they are not But 
they are produced by certain .... organs. Is gum an organ 

of a tree ? No, sir. You think it is not, for it does not 

perform any . . . .function. But since flowers are necessary 
to produce fruit, they are .... organs. So is the bark, for 
if it is stripped off, the plant or tree .... dies. The organs 
of plants, I now wish to tell you, are called organic And 
so are all those substances produced by these organs. Is 
the starch of a potato organic, or not t Alice ? . . . . Yes, 
sir; the starch of potatoes is organic. Is sugar organic, or 
not? Lizzie?. . . . Yes, sir; sugar is organic. Why? .... 
It is organic because it is produced by the organs of plants. 
Very well. What would you say of wine ? Annie . . . . I 
think it is organic. You think so because it is . . . .produced, 
by the organs of plants. Anything that is produced, then, 
by the .... organs of plants, as well as these organs them- 
selves, will be ... . organic. 

Now how is it about animals? The same will be true of 
them. Every part of an ... . animal, is ... . organic. And 
anything that .is the product of ... . animcUs, is also .... 
organic. Raise hands those who can give me examples of 
organic substances from animals. I want to see every 
hand raised. Try and think of them. Well, Willie ?.-..• 
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Leather is organic. Good. George ? . . . . Butter is organic, 
Lizzie ? . . . . Woolen cloth. Very good. Aliie .... Combs 
that are made of horn are organic. Or in two words .... 
horn combs, Thomas t , ,, , Glue is organic, Fannie ? . . . . 
Fur is organic. Well, that is sufficient. Hands down. Is 
India-rubber organic? Charlie?. . . . Yes^ sir; it is made 
from the sap of a tree. All these various .... substances^ and 

many .... others^ which we have not mentioned, are 

.... organic. 

Now raise hands those who can tell me what an organic 
substance is. Henry?*. ... An organic substance is either 
an organ of a plcmt or animal, or it is some product of the . 
organs of plants or animals. That is an excellent defiriitipn. 
Now who can repeat it ? Hands up. All whose hands 
are not raised will remain at recess and write it three times 
upon their slates. George, you will please write it for them 
on the blackboard. 

We want to continue this lesson a little further. What 

would you call pure water? Is it organic ? No, sir. 

What is the opposite of organic? Place the prefix in 
before it. All answer .... Inorganic, This word mieans 

not organic. Water, then, is ..... . inorganic. Give 

me other inorganic substances. Hands up. Harry ? . . . . 

Glass. Mary? Paper, What, is paper inorganic? 

What is it made of? ... . Rags, straw, etc. And are these 

not organic ? Then paper, Mary, is organic, ' Well, 

Charlie ? . . . . Iron, Yes, that is correct George ? . . . . 
Granite rock. Good. Emma? .... Sand, These things 

are all inorganic, because they are neither produced 

from the organs of ... . plants or animals, nor are they the 
.... organs tJiemselves, 

The whole world, then, is made up or ... . composed, oif 
these two kinds of ... . matter. What kinds ? Bessie ? 
.... Organic and Lwrganic, Make the whole statement 

^Hu whole world is composed of two kinds of viaiter. 

Organic and Inorganic, 
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LESSON XX. 

i^YSIOLdGV: blRCULAlPION bi* THE BLoab. 

Every eye inast be directed toward ycrar teacher^, aiid 
'cveiy voice must be heard in giving each .... ansT»er. 
To answer properly you have to give good .... attmtum. 

Every animal's body contains a fluid, generally of a red 
color, which nourishes it. When any part of the flesh is 
cut, this fluid flows but. It is called .... the blooS. The 
blood is a , . . , fluids which is found in the b6dies of . , . . 
knimdls, it IS of a red .... color. We are t6 Speak to^y 
of the blood, and how ft circulates through the body. When 
I say that it circulates, I mean . . . . ? What dQ I mean 
when I say that money circulates ? Frank ? .... Yoiimeah 
that it moves round. And if I say that the blood circulates 
I tttean that it ... . moves round. It moves round or .... 
circulates^ through . ... the body. A long time igo people 
did not know that the blood was continually .... rdnhikg 
through the body, or . . . .circulating It wis discovered by 
a man whose name was Harvey about the year 1615. ^^^' 
vioiis to this the blbod was not known to . . . . circiiUzte. 1 
will tell you how you can each prove thatt it ^bes . . . .dr- 
culaie. If you take a delicate membrane of a living ani- 
mal, such as the wcfb of a, frog's fobt, and look into it 
ckfefully through a iflidroscbpe, holding it in the sunshine, 
-jjrou Will See the paftides of . . . , blood, moving through tiie 
thiriute blood-vessels. This will prove, Annie, that..... 
the blood circulates. I tised the Word particles just now. I 
want a better word. Well, as there are no hari^ ii^, \ will 
write two. Corpuscules ^nd Globules. Voii may all 
repeat these words as I point to them .... CotpustuUsiTkn^ 
.... Globules. When you ciit the hand What happens? 
Sam? . ... It bleeds. Very well.; and after it hats ceased 
bleeding, did you ever see another clear liquid, much like 
the white of an ^%^, flow out slowly t . . . . Yes, sir. Now 
the globules or ... . corpuscules, are floating in this clear 
liquid. Do you know their shape ? They are not round 
like shot, nor like grains of sand, nor like split peas, bu^ 
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Strange as it may appear, they resemble cents, or other 
coins. An object of the shape of .... a cent^ is called a 
DISC. All repeat . . . . a disc. What about a disc, Susan ? 
.... Ah object of the shape of a cent is ccUled a disc. George, 
you ftiay give the shape of th^ globules of blobd . . . . The 
globuks 0r co'rpuscules of blddd Hre sntall discs. That m^ans 
that they af6 <>f the shs^ of ... . Wihs. And I have told 
yoa that if yoti look camully into the . . . . Hfeb of a frog's 
foaty you can see these .... globules^ of the shape of .... 
coins^ sliding thtoitgh thfe small ..... bldod-vessels, thus 
showing that the blw)d contintially .... circuldfes. 

In speaking of organs and their functions, we remarked 
that the organ which circulates the .... bldi>dy is ... . the 
heart. (See Lesson iv.) How does the heart circulate 
it ? Are there any other organs required ? .... Yes^ sir; 
the bloodvessels. Is not the heiart a blood-vessel ? A 
blood-vessel is siiriply a vessel that contains .... bloody 
just as a school-hou^e is a hou^e used for . . . . a school. 
I will tell you that different tia[mes are given to different 
blood-vessels, bat they ftiajr all be called by one ^^eneral 
name, i will write it. The cmcuLATORY sVstem. Why 
is it so called ? Mary? .... \Becduse it is the system of 
v^Sels through iohi^h the blood circulates. Very well ex- 
J>ressed indeed. James, you may also give that statement. 
|He gives it.) Of how many parts does this circulatory 
system consist ? We will see. 

First there is the organ that causes it to ... . circulafe^ 
that is ... . Vie heart. Then the blood floWs from the 
lieart tKroagh a number of long tCibes throughdut the 
whole ..... body. These tubes are called Arteiiies. 
Whkt about arteries, 6enie ? .... The tubes that lead the 
blood fr0tk the heart to the body are called arteries. In the 
third place there is another set of ttibes, difterefrtfi^om the 
arteries, %hichx:6nduct the .... blood, back ^StihTrbfti the 

body to the heart. These are the veins. Raise 

hands all whb can tell the difference between arteries and 
veins ? Emily ? . . . . The arteries carry the blood from the 
heart to the different parts of the body^ while the veins conduct 
it bctck to the heart. That is well done. But I observed 
several whose hands were not raised. We will repeat 
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The first part of the circulatory system is, ... . the heart; 
2d, .... /^ arteries ; and 3d, . . . . the veins. 

But now I will ask a puzzling question : How does the 
blood get out of the arteries into the veins ? Let me tell 
you. At first, the blood flows through only one artery. 
This one branches into two parts, one which goes ^ . . . 
downwards (use gestures) and one .... upwards. Then 
these separate into different .... branches^ and each branch 
becomes divided up, so as to send a small artery to each 
of the different . . .* . parts. At last these divide up into 
very minute vessels, the name of which I will write upon 
the board. Capillary vessels. There is another name. 
Cellular tissue. It is called « so because the vessels are 
so small as to appear like a tissue of small cells. All may 
give me the first name again . . . .• Capillary vessels. And 
the other .... Cellular tissue. We will use the first name. . 
The blood flows out of the arteries into , , , , the capillary 
vessels^ through which it passes into the veins. How does 
the blood get from the arteries into the veins ? George ? 
.... 7? flaws through the capillary vessels, which Join the 
ends of the arteries to the ends of the veins. Very well. 

These four parts, the heart, tlie arteries, the capillary 
vessels and the .... veinSy form a complete set or system 
of vessels, which receive the name of " The Circulatory 
System," because through this .... system of vessels^ the 
blood .... circulates. This circulatory .... system^ then, 
consists of, ist, . . . . The heart; 2d, ... . The arteries; 3d, 
.... The capillary vessels; 4th, .... The veins. The organ 
which causes the blood to circulate is .,,, the heart. It 
forces the blood into the .... arteries, from them it flows 
through the .... capillary vessels, into , , , , the veins, from 
which it again enters . . . . : the heart, to be again sent or 
.... circulated, through , , , , the body. The difference be- 
tween the arteries and the veins is, that the arteries carry 
the .... blood from the heart to the body, whereas, Archie, 
the veins .... carry it back from the body to the heart. 
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LESSON XXI. 

CHEMISTRY — OXYGEN : FLAME. 

The best method to obtain the full amount of benefit 
from a lesson is to give strict .... attention. 

The air is composed (See Lesson xi.) of several differ- 
ent kinds of ... . gas. The two principal gases are, ist, 
.... oxygen^ which is the most .... important, and 2d, ... . 
nitrogen. The nitrogen is mixed with the .... oxygen, in 
order to ... . dilute it, that is, to make it not quite so ... . 
strong. With one part of oxygen are mixed . . . , four parts 
of nitrogen. And so we say that the air is one-fifth .... 
oxygen, and .... fourfifths nitrogen. The oxygen, again, 
you tell me is the most .... important, of these two .... 
gases. We are to speak of this gas in our lesson to-day. 

When we breathe in the .... air, it consists of . . . . oxy- 
gen and nitrogen. Now I will tell you that while it is in our 
. . . . ? What are the organs of breathing t (See Lesson 
IV.) James ? . . . . The lungs. While the air is in\ . . . our 

lungs, ITS OXYGEN IS TAKEN UP BY THE BLOOD. Aggie, 

repeat that. Here is a girl who has not been attending. 
Do you not feel ashamed to see such a forest of hands all 
around you ? Emily ? . . . ; While the air is in our lungs its 
oxygen is taken up by the blood. Who can give me a better 
term for " taken up ? ". . . . Emma ? . . . . Abstracted, That 
is an excellent word. Is there another ? I will write one. 

Absorbed. The oxygen is absorbed, or ab- 

stracted, or ... . taken away, by .... /^^ blood, while the air 
is in ... . the lungs. And when we breathe out again, the 
air that comes forth must be the .... ? What other gas 
went in with oxygen, to dilute it ? . . . . Nitrogen, Well, if 
the oxygen is taken from it by the .... blood, or, in other 
words, if the oxygen is ... . absorbed by the blood, the air 
that comes forth from the lungs must be ... . nitrogen. 
Yes. If wheat and chaff are put through a fanning mill, 
^nd the wheat is taken away while going through, what 
would come forth alone ? . . . . 2he chaff. But we breathe 
out other things besides the nitrogen. I will tell you of 
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them in our lesspn on animal respiration. (See Lesson 

XXVI.) 

Now, I want you all to watch closely what I do. I have 
here a large glass . . . .jar, which has a very large .... 
neck, (A confectionery jar will suit.) Here I also have 
. . . . a 'piece of candle (about an inch or two long), wliidh I 
will light. I will now drop some melted tallow on thi% 
board, and thus cause the candle to adhere to it witho^^ny 
.... candlestick, for that would inake it too ..... 'iaf!:ge. 
Vou now see that the candle bums qfuite .... weil; another 
word .... rec^Uy. Why does it bum ? Let me explatin. 
You told me once that heat would xhatfge solids . . . ^mto 
liquids, and .... liquids into gas^. Well, the htat t>f the 
flame changes the solid ... . tallow, to . , . , a liquid. It 
thisn changes the . . . ; liquid, to the form of .... '«r ^n». 
This gas is hbt, anfd as it ascends, the heat of the ilame 
causes it to unite or combine with the dxygen, which .yo>a 
told me we fhid m . . . . ike air. This union or combkia- 
tioB of the eviapora'ted . . . .fallow, with the .... vxygem, 
we can flaMe. It is another kind of chemicaI action* 
When did we ever speak of chemical action before ? .... A 
our Usson on the sotir^ of heat. Now, I am going toiin^ 
outlill ill this room who cati reason well. Suppose i put 

this Jar over the candle, and alloW it to .... . btiTH 

inside the jar, ^h^^ therfe is only very Kttle . . . . i^f^^gin, 
and ti^re no liiore oxygen ckn .... ^/^, 'after It Is all .... 
used up, i^hat db you think would hap^n to the fiame? 
Hands 4ip. Why here are actually two,girls amd k bflay iHio 
cknnot tell ! Can ybu tell me thb ? Wheh all the taUow 
is -gone, what would happen to the^me } ... .It vfOidd^ 
oiit. Most certainty it would. Well, hands die^vn. Atid, 
you think if all the oxygen ill the *jar bebomes . . . . us^up, 
the .... candle Hf in go out. Thefe, you see, it hsis just gone 
out I That Ivas because ^there was no ^ore. . . . vscygen. \ 
I heaifd hn't boy^ay tallow. All the oxygen was . . . ,'used 
upL Now that we have got through with die expenmeni^ I 
will ask for a better term than "used up." Mai^r? .... 

Gone. Fred ? . . . . Burnt up. <yeorge ? 'Exhausted* 

These "^ere all good wofdis, but the Itet one we will xise. \ 
The oxyg^ ^1 ^^can^e . , . . exhdust^,'ox .... -used up, and ^ 
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consequently the candle .... went out, or was extin- 
guished. But there was still plenty of nitrogen ; why should 
it not burn there just as well? Emma? .... You told us 
that the nitrogen was only to dilute the oxygen. There is a 
girl who has a good memory. That is correct. It was for 
this reason that I told you that the oxygen was the most 
.... important. 

Now I will tell you a little anecdote. You may assist 
me by elliptical answers ; that is, by fillihg lip the pauses 
that I make. This country fs . . . . India. In the Presi- 
dency of .... Bengal J is thfe city to which I iiow point .... 
Calcutta. All answer a^in .... Calcutta, A Hindoo nidh- 
arch once took one hundred and forty-six men as prisdners 
at this city. He then shut them up in a dungeon that had 
only one means of iadmittihg thie light. That was where 
they entered. Because it was 3b bl^ck or dark, it was 
always afterwards knovm ^ "The Black Hole of CaleuttJEu" 
This would be just what I did vwtft ^it .... candle, tte 
shut them up in tfte . . . . Hack hole, whetife thfere was not 
fl^uch .... atr. And what do you think became of them ? 
Hairy ? . . . . They d^d Yes, ^11 but twenty-three of them 
died ! . How many died ? One hundred and Hventy-three of 
fkem died. When they went to take these prisoners but, 
only .... twenty-three &f tfhem were alive. Now do you think 
ft wbuM do for us to remaiii in the school-room all day 
withotA feavin|; die windbws b^ doors occasionally opened 
to let in the air ? ... . No^ sir. No, we coiitihoalty require 
fr^sh .... <wr, that contains good, wholesKniie . . . . oxygen. 

Whtfeh iJjre breathe #6 take in ... . oxygtn ^nd nitrogen. 

While in bur it^ngs, the oxygen .... is^absorhed. Then 

diify the ttitrbgen . . . . *f Irft. When a flame .... l>ums, 
Utiit material that burns is ... . emitting, or ... . combining, 
with .... oxygen. (Point to such words on the board as 
you want.) If we burn a candle in a jar, into which no 
oxygen can enter, the candle .... soon goes out, or becomes 
.... extinguished. Neither fire would .... bum, nor life 
.... continue, if we were deprived of ... . oxygen. 
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LESSON XXII. 
physiology: circulation of the blood. 

The girl who spoke just now may raise her right hand. 
No one ? Any one who knows who spoke may raise his 
hand. Ella, you will leave your place, and write the first 
ten lines of your reading lesson on your slate. This is for 
speaking. You will also remain at recess. This will be 
for not acknowledging that you spoke. And the girl to 
whom she spoke will also remain with her for not letting 
me know. 

Our lesson this morning is on a subject of which we have 
already spoken, " The Circulation of the Blood." (See Les- 
son xx.) The blood circulates through a number of ves- 
sels that form a complete .... system, called the .... cir- 
culatory system. This system consists of . . . .four parts; 
ist, .... The heart; 2d, ... . The arteries; 3d, . . . .. TTte 
capillary vessels, and 4th, .... The veins. The blood flows 
from the veins into , , , . the heart. This Organ forces it 
into .... the arteries, from which it passes through the .... 
capillary vessels, into , , , , the veins, and on again in the 
same .... manner, throughout the circulatory .... system. 
We wish to describe this system of blood-vessels more 
minutely in our lesson to-day. So all must be very .... 
attentive, and answer .... promptly. 

If the blood flows through the heart it must have some 
space in it, or it must be ... . hollow. How many spaces 
are there in the heart? I will tell you; there are four 
spaces va ,, , , , the heart. Two of them are above, and 

two below. The twO upper spaces are smaller than 

the two lower ones. They are called auricles. One is 

the right auricle and the other will be the left 

auricle. Left auricle. (Write these names.) Auricle 
means little ear ; and the auricles of the .... heart, are 
so called on account of their shape being similar to that of 

the ears. Then the two lower spaces are called 

ventricles. One will be the . , e . right ventricle, and the 
other . . . , the left ventricle. 1 have just told you that the 
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ventricles are larger than . . . , the auricles. Was that just 
as we said it ? . . . . No, sir. How did we state it before ? 
Louisa ? . . . . Tike aurides are smaller than the ventricles. 

Very good ; and consequently the lower spaces or 

ventricles, are .... larger than the auricles. 

Now, before we go on, give me a better word than 
" spaces." A space would be a space still, even if it were 
not enclosed by walls. We can imagine an inch space in 

this large room. I want a word which means an 

enclosed space. Let me write it. Compartment. What 
does it mean, James t . . . . An enclosed space. And since 
the heart has four enclosed .... spcues, we will call them 
the four .... compartments of the heart. 

Well, if you will all endeavor to remember it, I will tell 
you that the veins all unite or ... . join, and form at last 
only one .... vein. This vein enters the right auricle. 
Raise hands all who can state which compartment the 
blood enters from the veins. Here are two who evidently 
were not attending. They fail to raise their .... hands. 
Well, Carrie ? . . . . The blood first enters the right auricle. 
This is the upper, right hand .... compartment. It is then 

forced out of the right auricle, downwards, into the 

right .... ventricle. This is the lower, right hand .... 
compartment. When this is full it contracts, or ... . draws 
together, (See Lesson xiii.) and causes the blood to flow 
into THE LUNGS. It is in the lungs that it is supplied with 
air while we ... . breathe. It is then conducted back to 
the left auricle, out of which it flows into the left .... ven- 
tricle^ which is immediately below the left ..... auricle. 
From the left ventricle it flows into the arteries, and 
you know its course after this. It flows out of the .... 
arteries, into . ... the veins. Then it goes back to the .... 
heart, and follows the same course over again. (Revise 
this once or twice. Give this lesson at least six times, but 
not in succession. Make a circle on the blackboard, and 
divide it into four equal parts. Place the letters R. A., 
L. A., R. v., L. v., and make a rough representation of 
the lungs, arteries and veins. Arteries carry the blood into 
the lungs, and the veins carry it back to the L. A.) You 
may be anxious to know how the blood gets from one 



\ 
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plac6 to another, or what causes it to movt. I will tell 
you this in another lesson. 



■o- 



LESSON XXIII. 

NATURAL SCIJENCfe : EVAPORATION OF WATEtL 

Now^ I wish to see every scholar endeavoring to receive 

the full benefit of the Ussan, To do this, it is itecap- 

sary to give strict .... aUenfw% so as to be able to * . . . 
answer promptly. Every eye this .... way, 

He^t converts solids .... mto liquids (See Lessons . tr^ 
and X.) an^d .... liquids into gases. The conversion di a 
liq[Md like water into a . . . . gas^ like .... steami tlist m» 
intd a gaseous form, is cail6d . . . . ? Do you not reifiem- 
belr th'at we said tiiat the {>rocess of changing ^Amter to 
va|>br was caHed Evaporation? All repeat thi& w^rd 
.... Evc^oriitian. This means the process of ... . eJka^' 
ing water to steam. Our lesson to-day is upon this subject. 
All listen attentively as we proceed. 

In order to cause the water to evapora^e^ we require to 

.... heat it The heat will cause it to tv<^dfwk. 

Well, suppose we place a kettle of water on the ^x% and 
allow it to become .... hot^ it wilt get hotter and liotter 

until at last it ? Wh^t do you call diat bubl^ing 

motion of the hot water ? . . ^ . BiHling, At last, tiien^ il 
would .... boil. Now I wish to tell you tiiat t^r tiie 
water in ah ordinary kettle or pot has begun to boll, rr 
CANNOT BE MADE ANY HOTrEk ! No matter how long t«re 
keep it On the . . . .fire^ unless it is in a tight vessel like the 
boiler of a steam-engine, where the steam cannot . . . . ^ 
out^ or ... . escape^ it cannot be made any .... hotter. Is 
not this a curious thing? We keep heating the water, that 
is, adding more .... heat to it^ but cannot increase its ... . 
heat. Why is this? Where does the heat go? What 
becomes of it ? Let us investigate this matter. 



it boils ? George ? . , . . aij fkgnm* The water ijniist h^ye 
its temperature raised to .... 212 degrees^ before it will 
.... boU^ and I have told you that it cannot be made any 
hotter ijii the open air than . . . . 212 degrees^ which, George 
says, is the point of heat at which it ... . boils. We stated 
in a former lesson that the air press(?s on the earth's .... 
suffac^i with a pressure of . . . . 15 pounds on every square 
imh. Now, as the water becomes hot, the heat is used up 
in forming .... steam. The steam tries to get out of the 
water (so to s^peak) rapidly as it occupies so much more 
.... sjfHice^ than the .... water; but the pressure of the 
air keeps it in as long 4s it can, till, ^t last, when the water 
readi<?s the heat of . ... 212 ^legrees, the gir fey its ... . 
pr^smrcy can no longer keep the vapor in the .... watery 
aod so it comes out in the process of boiling. Then when 
Ihe water begins to ... . boU^ all the heat that enters it is 
M^ up in forming ^tearn or ... . vap(nry which f^scapf^s as 
rapidly as it is . . . ^formed. Thi^ vappr it is thq^t carries 
CK^ the heat This is the reason, then, that ^he water 
^^annot be made any .... hi^Uery aftier reaching the tein- 
perftture of . . . . 212 degrees. 

Now will any one tell me another t^rm fpr ** nsed up ? " 
Instead of saying " used up," which is not a very elegant 
expression, there are better words. I do not see ^ny hands 
up. Well, here is one. Let us write it. Expended. 
Now, let us repeat the sentence in which this word occurs. 
All the heat is ... . expended^ or ... . used i(^, in forming 
.... sttaniy which flies off very rapidly as soon as the water 
.... boils. As the steapi or . . . vapor^ goes oflf, it carries 
with it a great quantity of ... . heat Lizzie, repeat that 
.... All the heat is expended in forming steam^ which files 
off very rapidly as soon as the water boils, As the vapor 
goes effy it (arries with it much heat. Now for another term 
for " flies off"" or " goes off." Harry .... Escapes, The 
stean) is ^aid to ... . escape, Mary, you n>ay repeat that 
statement and use this word. (She repeats.) We said 

that all the heat, after the wat^r .... boilsy is ex- 

pendedy in . . . , forming steam- \ want also another word 
for forming. Willie ? Mc^i»g^ Julia ? . . . . Frqdu- 

cing. This is the ^m we will u«e. After th^ water • . ♦ . 
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' doiis, all the .... Aeaf is expended^ in ... . producing steam, 
or ... . vapor. 

Now the pressure of the atmosphere at the earth's .... 
surface^ is ... . impounds on every square inch ; and as we 
ascend, the air becomes much .... rarer, and consequently 

the pressure is much /ess, I will tell you that it 

becomes so much less at the height of about three miles, 
that water begins to boil long before it reaches the temper- 
ature of two hundred and twelve degrees. The pressure 
of the steam, as it tries to escape from the .... water, has 

' less of the pressure of the .... air, to overcome, so that 
" boiling," or the escape of the steam, commences 

• rapidly before the water becomes very .... hot, A French 
philosopher named Gay Lusac, in performing the ascent 
of a mountain in France, took, among other things, some 
eggs and potatoes for provisions. But when they tried to 
boil them after reaching the summit, they failed ; the water 
" boiled " long before it became hot enough to cook the 
eggs or ... . potatoes. Why, James ? . . . . Because the air 
hcts so little pressure at that height. And, consequently, the 
steam can force itself out in bubbles, and cause the water 
to ... . boil, before it gets very .... hot. And as soon as 

' the water .... boils, it cannot then be made any .... hot- 
ter. What, then, becomes of the heat t Fannie 1 , , , , It is 
used up, or expended, in forming or producing vapor. The 
process of producing. ... vapor, from .... water, is called 
.... evaporation, . . 

Now quickly. Heat causes water to evaporate. 

The water gradually becomes .... hotter, till it reaches the 
temperature of .... 212 degrees, when it begins to ... . boil, 
and can be made no ... . hotter, no matter how long we 
keep it .,,. on the fire. All the heat, after it ... . boils, is 
.... expended, in. . . . producing vapor, and is carried off, or 

.... escapes, in the vapor. The pressure of the air 

prevents its ... . boiling, until its temperature is .... 212 
degrees. But if carried some three miles above the earth's 
.... surface, water will .... boil, long before reaching .... 
212 degrees. This is because in the upper .... regions, there 
is too little . . . .pressure^ to prevent the escape of the . . • . 
steam, beforfe the water becomes .... hot, • 
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LESSON XXIV. 
astronomy: the solar system. 

Boys and girls who wish to improve are always very dil- 
igent, and give their best ..... attention^ during the pro- 
gress of a lesson. Then all sit ... . upright^ and .... attend. 

You all know from our former lessons that the earth's 

form is round like a bally or ... . globulary or 

spherical. You also know what its motions are. It has 
.... two motions ; ist, . . . . the revolutionary motiony and 2d, 
.... the rotatory motion. Now I wish you to tell me about 
the revolutionary motion. (See Lesson vn.) Lizzie ? . . . . 
Its revolutionary motion is performed round t/ie sun once in 
each year. The earth, then, revolves round the • . . . sun. 

Raise hands all who can tell me whether there is any 
other world besides ours that revolves round the sun. 
Willie ? . . . . The moon. Well, the moon, I must explain to 
you, revolves round the earth while it revolves round the 
sun. Is there any other world revolving round the sun as 
the earth does ? I will tell you. There are many others. 
We are to speak of some of them in our lesson to-day. 
(You may state that there are " many " planets, because 
the asteroids between Mars and Jupiter, which number 
over one hundred, are separate planets, and revolve inde- 
pendently round the sun.) 

Do you think the earth is the nearest world to the sun ? 
Before I call on those who have their hands up, we will 
find a word to use instead of " worlds." Ours is called 

" the earth" or " the world " to distinguish it from 

the rest. What word is used for them all ? I will tell you. 
Planets. I will write it on the blackbpard. All answer 
.... Planets, If you go out on a clear, bright night, and 
look up at the stars carefully, you will see a few that are 
shining with a clear, steady light, while all the others 
around them twinkle or flicker. James, repeat that. (He 
repeats.) Now those that do not .... twinklcy are planets, 
that is, they revolve round .... thesun, as our .... earth does. 
Now you may raise kands-for my other question. Is there 
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any other planet nearer to the sun than the earth ? Sam ? 
.... Noy sir. Here is a boy who is merely guessing. 
Annie ? . . . . Yes^ sir. How many ? . . . . Four. Here is a 
girl who is only .... guessing. Now in such a question as 
this it only wastes our time to raise hands unless you 
know. George ? . . . . There are two planets nearer to the 
sun than the earth. That is correct. Do you know what 
their names are, George ? . . . . JVb, sir. Does any one ? 
I see no hands up. Well, all look this way. I will write 
the name of the first one on our blackboard. Mercury. 
I must tell you how it got this name. Some of the ancients 
did not know about God as we do ; they had a gre^t many 
.... gods. Now these gods, they believed, kept one god 
as a messenger. In carrying the .... messages, <:>{ the .... 

gods, you think he would have to move very ^Hi^ify' 

They called his name Mercury. (E[ave ^ represeatatiep 
on the blackboard, and point to ^ach ^s they apswer; only 
putting down one at a time— the sun first in the centre.) 
And because this . . . .planet, is ne^re$t to the ... . st^n, 
it is attracted so strongly hy ..... the sun, that it is 

caused to revolve the most rapidly of all the planets. 

Hence it was called .... Mercury. It is the swiftest of all 
the . . . .platuts. Mercury is nearer to thie sun than. .. . 
the earth. 

Well, what is the next planet in order from the sun ? 
We will place its name upon the board. Venus. This 
was the name of another of the gods of the ancier^ts. 
Venus was a goddess. She was the goddess of beauty. 
Apd Venus, which is the bright star we sometimes see early 
in the evening, is so beautiful that it gets the name of this 
. . . .goddess. Mercury is the . . . .first planet, in order, 

and it gets its ... . nqme^ because it revolves so swiftly. 

It is called after the god .... Mercury, who acted ^s . . . . 

messenger for the gods. Next is Venus, called after the 

goddess of .... . beauty, because it is so .... . beautiful. 

We have now mentioned how many I Two. And 

these are both nearer to .... the sun, than . the earth. 

What are their names ? Kate ? . . . . Mercury and Venus. 
And as I said there were only two nearer the ... . sun^ 
than the ^arth is, the next planet in or^er will be . . . . 
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the earthy the earth on which we ... . live^ How curious it 
is to think that our .... earthy is a great ball revolving 
round . , . .the sun, along with many other .... bailSy or ... . 
worlds, or, as we called them . . . .planets. The earth then 
is a . . . .planet, and is the third in order among the .... 
planets. 

Now, we are not to name any others in this lesson, but 
you may all investigate this matter before our next lesson. 
We have, however, some other things to say. Do you 
know what name is given to the two planets, Mercury and 
Venus, because they are at a less distance from the sun 
than the earth ? They are called inferior. You may all 

repeat this word Inferior. What about inferior ? 

Charlie t . . . . Mercury and Venus are called inferior planets. 
What would your mother mean if she said that she had 
some very inferior flour t . . . . She would mean that it was 
not good. Now do we mean to say that Mercury and 
Venus, are not worth as much as the other planets .^ . . . 
Noy sir. What, then, does it mean ? George ? .... We 
mean that Mercury and Venus are nearer to the sun than the 
earth. And they are therefore called .... inferior planets. 
What is the opposite of inferior ? Let us write it Supe*- 
RiOR. The planets that are more distant from ... .the 
sun, than . . , . the earth, are called .... superior planets. 
Eljla, repeat that .... The planets that are more distant from 
the sun than the earth, are called sup trior planets. I will tell 
you their names in another lesson. Is the earth a superior 
or an inferior planet ? Mary ? . . . . Inferior. Alice ? . . , . 
Superior. George, which of them do you consider correct ? 
^^. , Neither of them. Why 1 .... If Mercury and Venus 
are inferior to the earth, and the others that are farther off are 
superior, the earth cannot be either. That answer is very 
well given. The earth is neither .... inferior y nor. . . • 
superior. 

Now quickly. Our earth revolves round the sun. 

So dq many other bodies called . . . .planets. The planets 
shine with a steady .... light, while other stars .... twin- 
kle. The first in- order is ... . Mercury, the second... . . 
Venuy, and third , ... the Earth. Mercury and Venus 
being nearer to the sun than . . . .the earthy are called .... 
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inferior planets^ those beyond the earth .... are called supe- 
rior. 



LESSON XXV. 

NATURAL SCIENCE : WIND. 

The climate of a country (See lesson on climate — ^its 
elements,) we have said, consists of ... . three things, ist, 
. . . . Temperature; 2d, . . . . Moisture; 3d, .... PreiHiiling 
Winds, 

What is wind ? When the air moves it makes a 

wind. Then wind is air in motion, Libbie, repeat 

that Wind is air in motion. And since it does not 

always blow in the same .... direction^ in most countries, 
we said prevailing winds, that is those that are most .... 
common. But why should the air move at all ? Can any- 
thing that is not alive move of itself? .... No^ sir. Then 
what moves the air ? We will try and find out 

In our lesson on heat we said that one of its . . . . effects^ 
is to cause the substance that is heated to grow .... larger^ 

or expand. (See Lesson v.) Now the heat of the 

sun's rays passes through the air without heating it,* but 
the ground becomes heated, and heats the particles. of air 
along the earth's .... surface. And what effect did you 
tell me heat would have on any substance } .... It expands 
it. And so it will expand the .... air, or make it become 
.... larger. 

Now, if we were to take a gallon of cold air and heat it, 
it would .... expand, or ... . become larger. Then would 
it all remain in the gallon measure ? . . . . No, sir. Part of 
it would flow out of it. Would that which remained in 
weigh as much as the gallon full of cold air .^ ... . No, sir. 
Then it would be .... ? If it did not weigh as much, it 
would be ... . lighter. 

We will revise a little. The sun's heat does not 

heat the air cu it passes through it^ but it heats the 
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ground. This heats the particles of ... . air^ that , , , , lie 
on its surface.. The heat has what effect on them 1 , , . . It 

expands them. It expands the air, or makes it grow 

larger. And as it expands it becomes lighter. Now 

when we place a piece of wood under the surface of water, 
does it remain there ? .... No^ sir. It ... . floats. Why ? 
, , , , It is lighter than the water. And therefore it rises* 

through the water y and comes to ... . the surface. 

Now, what would the light, hot air do ? Have you ever 
seen the motion of the air round a hot stove-pipe t I 
want to see all who observe the little things they see every 
day. James, what do you think the hot air would do .? . . . . 
It would rise. That is correct, it would rise, just as the 
wood rises in ... . water. And so the smoke .... rises^ 

because it is ... . hot^ and therefore much lighter^ 

than the surrounding. . . . air. Hot flames also .... rise. 
Can you not give me a better word than rise ? All think. 
Hands up. Emma 1 , , , , Ascend, Right, and so you con- 
clude that after the air becomes hot^ and therefore 

veiy .... lights it will ascend, George, repeat that 

.... When the air becomes hot and expanded and lights it will 
ascend. And if there is nothing remaining in the place it 
has left, what will happen ? Suppose I take a board and 
move it rapidly through the water, does the space remain 

long empty ? NOy sir. The water you think rushes 

^ . , , , in^ and .... fills it up. Now if the air gets hot and 

* light, and ascends or ... . goes up,ox , , , , riseSy what would 

yoii expect then to take place? .... The surrounding air 

would rush in and fill up the space. Very good. And 

this rushing in of the air is what we call .... wind. Who 

will now state this cause of wind ? Annie ? When 

the air gets heated and lights it rises or ascends ^ and the sur- 
rounding air rushes in to supply its place^ and forms a wind. 
Raise hands all who will state this. Charlie ? (He re- 
peats it.) 

In this country the wind does not always blow in the 

same direction. This kind of wind is called . . . . ? 

It is called variable; that means changeable. These 
winds are called .... variable^ or . . . . changeable^ because 
they blow in different . . « . directions. But there are places 
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where the wind always blows in the same direction. I will 
tell you why in another lesson. 

There are other causes of wind besides what we have 
stated. But this is the principal cause. Now all answer 
rapidly. When the air at the earth's .... surface^ becomes 
.... heatedy it ... . expands^ or grows .... larger. It thus 
•becomes lighter ^ and like wood and water .... ascends^ or 
.... rises. The surrounding .... air^ then .... rushes iuy 
to supply its ... . place. This is what we call a . . . . wind. 
Then wind is simply .... air in motion. 



LESSON XXVI. 

PHYSIOLOGY : RESPIRATION. 

I wish to see every eye fixed on me. Our lesson to-day 
is upon the breathing of animals. The word which is 

generally used is ? I will write it. Respiration. 

This is another word, Mary, instead of. ... . breathing, 

Charlie, what term is used instead of breathing ? 

Respiration, 

There are two processes that require to be continued 
constantly, in order to support the life of an animal. These 
are eating and breathing. By the first the body is 
supplied with . . . ,/ood ; and by the second it is furnished 
with .... air. Deprive an animal of either . . . , food or 
air, and it will .... die. Both of these processes are nec- 
essary to support its ... . life. If we value them according 
to the time that either process may be interrupted, the 
most important will be ... . breathing, for we can live some 
days without . . . ,food. 

What are the organs of respiration? (See Lesson i v.) 
Hands up. Fannie ? . . . . The lungs are the organs of res- 
piration, .We continually breathe the . . ; . . ««*, into Qiir 
. , , , lungs. There is one word which means to breathe in, 
and anoti^er which means to breathe out What are they? 
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I will show you. The Latin word Spiro means to breathe ; 
and the prefix In means into. Ex also means out. Now 
if we use the root (See Lesson xiii.) spire, and place 

the prefix in before it, we have the word inspire^ 

which will mean , . , . to breathe in. Now^ as you told me 
the word for " breathe in," you can doubtless tell me the 
word for " breathe out." It is ... . expire. Yes; We in- 
spire and .... expire; that is, we ... . breathe in and breathe 
out again. Willie, you may repeat that. (He does so.) 

You already know that the air contains two gaseSy 

which are .... oxygen and nitrogen. How much is oxygen ? 
..... -One-fifth. The other four-fifths is ^ . . . . nitrogen, 
(See Lesson xi.) The nitrogen is only for the purpose of 
.... diluting the oxygen; the oxygen, then, is the most .... 
important, because without it, fire could not .... bumyXiox 
coiild animals . . . . Irve. We are now about to inquire how 
this is. 

The blood, as it circulates through the , . . . , body^ on 
leaving the right ventricle of. ... the heart, passes to ... . 
the Jungs. (Explained in Lesson xxii.) Here it is exposed 
in very minute cells to .... ? What do we breathe into 
our lungs? .... Air. We inspire or . . . .breathe in air. 
Then, in the lungs the blood is exposed to the i . . . air^ 
that is supplied by the process of ; . . .ireathmg. What 
happens at this time? Why do you think oxygen is the 
most important gas ? I will tell you. The blood, while in 
the lungs, takes up the oxygen of the air that is ... . in^ 
spired. Can you give me a better term than " takes up ?'' 
A sponge takes up water. But we might say, George, that 
it ... . absorbs water. Very good. That is the word. 
And the blood .... absorbs the oxygen, while m .... the 
lungs. 

Well, we inspire or ... . breathe in^ both oxygen and .... 
nitrogen. Now, can any one tell me what we expire ? that 
is, what we ... . breathe out. ' Hands up. Emily ? .... We 
expire only the nitrogen. Does any one think we expire any- 
thing else besides nitrogen alone? You can tell better 
when we have advanced further with our lesson. 

You have told rae that in the ... . lungSy the blood ab^ 
sorbs or ... . takes up, the . . • . oxygen^ of ... . the air, that 
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we ... . inspire. It then flows back to the heart. 

From the heart it is sent through , . . , the arteries, to all 
parts of ... . the body. Now listen carefully while I impart 
to you another secret. The blood flows bright and crim- 
son from the arteries into the small .... capillary vessels. 
It is bright because of the oxygen that it ... . contains. 
But as itj|asses through the capillary vessels, the oxygen is 
all used^ip by uniting or combining with the worn-out parts 
of the body. It combines or ... . unites, with two substan- 
ces in particular. These are carbon and hydrogen. You 
will hear more about them afterwards. When the oxygen 
combines with carbon it forms another kind of gas, called 
CARBONIC ACID GAS j and when it combines with hydrogen, 
it forms the water that comes out as vapor in our .... 
breath. Then, as the blood travels on through the veins it 
is not bright and crimson as it was in ... . the arteries, but 
it is of a dark, bluish-red color. It now has in it, instead 
of the .... oxygen, the water of which I spoke, and also the 
carbonic acid. And when it is sent again to the lungs by 
. ... the heart, it gives up both of these .... substances, and 
they pass out in the .... breath. 

Now I will ask some questions. First, the one I asked 
a few minutes ago. Who can tell me what we breathe out ? 
Or, what we ... . expire ? I see nearly every hand up now. 
I can plainly see who have been attentive. ^ George? .... 
We expire nitrogen, carbonic acid gees, and vapor. That an- 
swer is perfectly correct. Who can repeat it.^ All who 
cannot, will remain and write it ten times on their slates. 
I will get some small boy to dictate it to them. What hap- 
pens to the blood in the lungs ? Hands up. Sam ? . . . . 
// absorbs oxygen. What gas is in the blood in the arteries ? 
Kate ? . . . . Oxygen is contained by the blood in the arteries. 
What does the oxygen combine with in the capillary ves- 
sels? Bessie? .... Carbon and hydrogen. And what two 

substances are formed as they unite ? Fred ? Carbonic 

acid gas, and water. Annie, you may tell me what gases 
we inspire and what we expire .... We inspire, or breathe 
in, oxygen and nitrogen, and we expire, or breathe out, nitro- 
gen, carbonic cuid gets and vapor. I will tell you that a very 
little of the oxygen also comes out again; But it is only 
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that which was not taken up, or absorbed^ by 

the blood. 



LESSON XXVII. 

NATURAL SCIENCE: TRANSMISSION OF HEAT. 

I am glad that all our scholars give such good 

attention^ during our Oral .... Lesson, for I am always sat- 
isfied when scholars attend that they will surely .... learn. 

Raise hands all who will give me the sources of heat. 
(See Lesson xiv.) Emily ? . . . . u/, The Sun ; 2d, Com- 
bustion; ^d, Friction; ^th, Percussion ; ^th, Chemical Action ; 
6th, Electricity, By the sources of ... . heat, we mean .... 
where heat is obtained, or ... . derived. Well, to-day we are 
to speak of the way in which heat passes from one object 
, , , , to another. And first let us speak of the way in which 
the sun's heat passes \q , , , . the earth. How does it pass 1 
In what way? When you partly close your eyes and. look 
at a lamp with a bright flame you see the light passing off 
from it in ... . streaks, (Some such word will be given 
here.) Can you not give me a better word than streaks ? 
Willie ? . . . . Lines, That word would do, but there is a 
better one. It is rays. The light of the lamp goes off in 
RAYS. Or, we might say that the lamp sends forth ..... 
rays of light ; instead of " sends forth " we will use a word 
that we have once before used. The lamp sends forth or 
.... emits light. It emits the light in ... . rays. The 
light is then said to .... ? It is said to radiate. Let 
me hear every one pronounce it distinctly .... Radiate, 
Now does anything else pass off or radiate from the lamp 

besides the light? Yes, sir; the heat radiates also. 

The heat, you say .... radiates, that is, it passes off in 
.... rays. And this is the way in which the heat comes 
to us from the sun. It ... . radiates, from , , , , the sun, to 

the earth; that is, it passes over in ... . rays, or 

straight .... lines, Annie, repeat this .... The heat radi- 
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atesfrom the sun to the earth; that is^ ii passes to it instr&^^ 
lines called rays, Charlie, what else besides heat goes. off 
in similar rays ? . . . . Light. What about it ? . . . . Light 
radiates as heat does. This, way is called radiation. Heat 
comes \o .... the earthy from . ... the sun, by ... . radia- 
tion. This is one way in which heat is ... . sent. Another 
word for "sent." Here is the one J wish you to use. 
Transmitted. This word consists of two parts. The 
part, " trans," means across ; and the second part, "mitted," 
means sent. What will transmitted mean ? Eliza ? . . . . 
Sent across. Yes. If I tell you one. hundred messages 
were transmitted over the telegraph lines in one day, what 
would I mean ? Peter ? ..... You would mean, that the 
messages were " sent across " the country^ And if we say that 

heat is ... . transmittedy from the sun^ to - . ^ . ^ the 

earthy we mean that it . . . . is sent across. One way, then, 

in which it is transmitted is by radiation, that .1^ 

passing over in .... rdryj. 

Does heat travel or pass in any other way ? If yda take 
a common pin, and try to loosen the wick of a burning 
candle with it, you very soon have to loosen your hold of 
the . . ...pin. Why? Is it because the heat radiates to 
your fingers . • . . Yes, sir. Now let us see. Can you hold 
your hand at the same distance from the candle without 
the pin ? . . . . YeSy sir. Then, why does the heat not now 
radiate, while it did so when you held the pin? George? 
. ... It does not radiate in that case. I think the pin . has 
something to do with it. Yes, I think it has. ]Let us in^ 
quire how it happens. The pin is composed of a ... . 
metal. When the particles of the piQ that are in the flame 
become .... hot^ they give the heat to their neighbors that 
lie alongside them. Do they move themselves ?..... No, 
sir. They do not move, but they lead the heat along from 
one to ... . another. Can you give me a word for " lead ? " 
Mary? .... Carry. Now, just think. Could they carry 
the heat, if they do not themselves move? .... No, sir. 
Then " carry " is not the word that we ... . wanted. Let 
me write it. Conduct. The particles of metal .... con- 
duct the Jieaty or lead it, from one to .... . another. 

This is another ...» way^ in which beat is ... . transmitted. 
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or ... . sent across. This second way is called Conduc- 
tion, because the heat is ... . conducted. Frank, repeat 
that. (He repeats.) Susan, you may give these two ways 
of transmitting heat. (She does so.) 

There is still another way. How is the air in a room 
heated ? or the water in a boiler ? Let us investigate 
this method of trajismitting . ... .hec^ti When rays of 

heat pass through the air they do not, have any perceptible 
effect in heating it. It has a certain name on this account. 
It is called Diathermanous. This word means that it 
allowa. the heat to pass thrQUgh it without becoming 
iieated. . The air again, is .... diathermanous^ because it 

dlows the heat to, . . .pc^s through it. And since the 
rays of heat pass through it, they do not . . . , heat it. 
But they heat the ground, and the ground heats the par- 
ticles of i . • . air^ that lie . * . . close to it, by the last way we 
named ... ... conduction. Then the warm particles begin to 

MOYE among the ... . colder ones y and this causes others to get 

.... warm. When they become warm they also . . . . move, 

among the . ; . . . colder ones, and thus the heat is «... . 

carried^ about. The word, used to represent this way of 
transmitting .... heat, is convection. Convection means 

carrying, while conduction means .... .leading. In the 

last way, that is ... . convectiqUy the particles themselves .... 

movcy and thus carrv the . . * .heat. * 

Well, there are then three methods in which heat is . . . . 
transmitted. They are, ist, . . . . radiationy by which we 
mean that the heat travels in . .. . . straighty lines called 
. .. . . rays ; ad, . . . . conductioHy in which the heat is. . . . 
conducted^ or .... lead^ from one particle, to ... . another y 
while the particles themselves do not . ... mone; and 3d, 
. . ^ . convection^ or the . *^ . carrying, oi ^(^ . . . . vi^o/, -by 
the moving of the . . . ^particles* This can only take place 
in liquids or ... . gc^es, where the particles can move ... . 

freely, or ... . readily, or easily. All repeat the three 

ways again. First, we have . , . . radiation; 2d, ... . con-- 
ductioni^^dy. ,. ^convection. 
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LESSON XXVIIL 

ASTRONOMY : THE SOLAR SYSTEM. 

We are to continue our former lesson on The Solar 
System to-day. (See Lesson xxiv.) You will all require 
to give your best .... attention^ for without this you cannot 
.... Icaryi, 

The planet which is nearest to the sun is ... . Mercury. 
This is the swiftest of the .... planetSy and is named after 
the messenger of . . . . the gods. Next comes .... Venus^ 
wjiich was called after tlie beautiful goddess .... Venus,- 
because it is so ... . beautiful. These two .... planetSy are 
called . . . . ? Because they are at a less distance from the 
sun than .... the earthy they are called .... inferior planets ^ 

which means that they are at an inferior distance. 

Then we find, next in order , , , , the earthy and beyond it 
are those .... planets^ th^t are called .... superior, 

I did not tell you the distance of Mercury and Yenus 
from the sun ; and, indeed, it would be too much to 
remember any but that of the earth. Does any one know 
how far the earth is from the sun? It is ninety-five 
millions of miles. What is, Alice ? . . . . The earth is 
ninety 'five millions of miles distant from the sun. 

Now we will commence with the superior . . . , planets. 
The next in order after .... the earth^^s Mars^ Let me 

hear this name from all Mars. This is the fourth 

. .'. . .planet. " Robbie, will you now name all four? .... 
Mercury^ Venus, The Earth, Mars. Mars was named after 
the god of War. Who was the god of War, Sam ? . ; . . Mars 
was the god of War. And the fourth . . . : planet, in order 
from . ... the sun, was named after this god. It was called 
.... Mars. 

Then we find the largest of all the . . . .planets. It is 
named after the king of all the gods. The king of the 
gods was . . . . ? Let me write it. Jupiter. His name 
was .... yupiter, and this was the name of this .... planet. 
Mars was the fourth, and so Jupiter is ... . the fifth. AUie, 
you may tell me the fourth and fifth planets .... The fourth 
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planet is Mars and the ffth Jupiter. The last one named 
was called after , . , , the king of the gods, on account of its 

.... size, Jupiter is the largest of all the planets. 

Repeat that, Frank. (He repeats.) 

Next we find Saturn. It was named after another. . . . 
god. You will remember it when I tell you of its rings. 
(To illustrate this, place a small finger-ring inside a larger 
one, and inside the inner one a pea, or any small round 
object. The wire of the ring should be square instead of 
round. A couple of such rings cut from a potato would-be 
better. First cut a flat slice, then cut two rings from it, 
one a little smaller than the other, so as not to come in 
contact with it.) It is surrounded by two solid rings of 
matter which do hot touch it or each other. These are 
called Saturn^s rings. Now you may all answer; this 
planet .... Saturn, is surrounded by ... . two rings, of 
solid .... matter, which do not .... touch it. They are 
called .... Saturn^ s rings. How many did we name be- 
fore Saturn ? . . . . Five, Then it is the .... sixth, ist, we 
have .... Mercury ; 2d, . . . . Venus ; 3d, .... The Earth ; 

4th, .... Mars ; 5th, Jupiter; and 6th, .... Satiim, 

which is surrounded by ... . two rings. 

The seventh is called after its discoverer. Its name is 
Herschel. - The name of this planet, then, is ... . Her- 
schel. This was the name of the astronomer who .... dis- 
covered it. It also has two other names, but it will only 
burden your memories to ask you to remember them. I 
will, however, state them. One is Georgium Sidus, which 
means " George's Star ; " and the other is Uranus. But 
we will use the name .... Herschel, 

The last is also named after its ... . discoverer, -It is 
called Leverrier. It also has another name, which will 
perhaps be more easily remembered. It is also called 
Neptune. This was another god's name. It is the last 
.... planet. Its name again is Neptune. Now give them 
all, pausing between each one .... Mercury ; Venus ; The 
Earth; Mars; Jupiter; Saturn; Herschel and Neptune, 
How many ?..... Eight, George, repeat their names. 
(He does so.) Raise hands all who will do so. I see two 
whose hands are not raised. Fannie,' you and Richard- 
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will spend a few moments with me at recess in writing tiieir 
names till you can repeat them. 

. All may now answer again as we review. Revolving 
round the .... Sun^ there are . .' . . eight planets. The first 
two, which are . . .. Mercury and Venus^ are called .... 
inferior. Next \s . , . , the Earth, Outside of it are those 
that are called .... superior. . There are. how many supe- 
rior planets ? • . . . Five, They are Mars^ yupiter^ 

Saturn^ ffifrschel ami Neptune, Saturn is surrounded by 
.... two solid rings. These eight . , . . planets^ all revolve 
round. . , • the sun. 



LESSON XXIX. 

NATURAL SCIENCE— rLIGHT : ITS NATURE AND SOURCES. 

To-day our lesson is upon Light. Light is that by 
means of which -we. , . , see. Again, we see by means of 
, . i . light. 

What is light ? Is it anything ? Do you think it has 
any weight ? Well, Annie ? . . . . I think it must have weight. 
Well, it is very natural to suppose so. But let us look at 
some facts. It has been discovered — I will tell you how in 
some other lesson — ^that the light travels at the rate of 
about twelve million miles in a minute. Well, Sam ? . , . . 
How can they know that? J said I would explain how it 
was . . ,, found out, in another. . * . lesson. You must take 
my word for it now. For what, Willie? . . , For the fact 
that light travels at the rate of twelve million miles a minute. 
Now you all know that if the smallest kind of shpt are 
thrown from a . . . . gun, at the rate of perhaps two. hun- 
dred yards in a second, they go with a great. . . .force. 
Do you think, Annie, that shot, however small, moving so 
rapidly, would do any injury to our eyes, or the delicate 
leaves of a flower? .... Yes, sir; it would destroy them. 
Now> in the next place, if the particles of light have any 
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weight whatever, coming at the rate of. ... . 12,000,000 
miles a minute^ they would utterly destroy our ... . eyes^ or 
any other veiy delicate . . . . ? Anything that is made or 
constructed, either by man or God, may be called . . . . ? 
I will write the word. Structure. All answer..*.. 
Structure, You think that any delicate ..... structure^ 
such as our . . . i eyes^ or the leaves of . , . . flowers ^ or the 
tender wings of butterflies and other . . . .insects^ would be 
, , . . destrayedy if the particles of the . . . ,iighty have any 
.... weight For this and other 'good reasons philoso- 
phers believe that light hais no ... . weight. 

Does any other boy or girl remember any other .body in 
nature that has no weight ? What else comes from the 
sun besides light .?.... Ifeat, Yes. Light and heat are 
both bodies that are supposed to have . . , ^no weight. 
There is a word which means " having no weight, " or "not 
able to be weighed." What is it ? Hands up. Perhaps 
you have, never heard it.before^ Let us place it on our 
blackboard. Imponderable. Light and heat are both 
said to be ... . imponderable^ that is, they have . . . .no 
weight. Can you thin t of any other imponderable body? 
Only three are known to exist. What is the other one ? 
What is it that passes so rapidly over the telegraph lines ? 
.... Electricity. That is the other one. Who will name 
the three ? Ella ? . . . . Lights Heat and Electricity are the 
three imponderable bodies. Very well. 

Now I wish to ask another question. Whence do we get 
light ? Hands up. Frank ? . . . . From the sun. Lizzie ? 
.... From lamps. Allie ? . . . . From candles. Mary ? . . . . 
From fire of every kind. Well, who can remember one word 
for "fire of every kind ?" In enumerating the sources of 
heat, we said that one source was fire, or . . . . combustion. 
(If it is not answered, write it again on the board.) I only 
beard two voices give this answer. Again ... . Combustion. 
We- have npw named two sources from which we get . . . . 
lights They are, ist, . . . . The Sun^ and ad, ... . Combus- 
tion, These, again, are two . . . . sources of light. Is there 
4ny. other? Has anyone ever seen a very brilliant flash 
of light come from the sky ? When did you see it, Sam ? 
«... During a thunder-storm. Where did it come from ? 
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It came from the clouds. Yes, but what caused it? 

..... The thunder. Well, the thunder was a sound that 
accompanied it. But do you know what caused both the 
thunder and the flash ? I will tell you. It was that third 
imponderable body that we mentioned. Hands up those 

who remember it. Charlie? Electricity, That is 

another source of ... . light. Whenever electricity is dis- 
charged — and you will know better. what I mean by this 
after we advance further — it causes a flash of ... . lights 
and is therefore a . . . ^source of heat. 

Let us now rapidly revise. We conclude that light has 
no ... . weight. It cannot be .... weighed. There are 
also two other .... bodies^ or ... . substances^ in Nature 
that cannot be ... . weighed. They are .... heat and elec- 
tricity. These three are therefore called the three .... 
imponderable bodies. The imponderable bodies again are, 
ist, . . .'. Light; 2d, . . . ,Heat;'2xA 3d, .... Electricity, 
Light is derived -from three .... sources, ist, . . . . The 
Sun; 2d, . ... Combustion; and 3d, .... Electricity, I may 
state that combustion is only one form of chemical action, 
and that other kinds of chemical action produce .... light. 



LESSON XXX. 

NATURAL SCIENCE : SOUND. 

You formerly told me in one of our lessons (See Lesson 
VIII.) that we become acquainted with w^hat surrounds us 
by means of what we called the five .... senses. These 
are, ist, .... Seeing; 2d, ... . Hearing; 3d, .... Feeling; 

4th, .... Smelling; and 5th, Testing, The second 

sense, which is hearings is the one by which we per- 
ceive .... sounds. Again, sounds are .... perceived^ by the 
sense of . ... hearing. 

Now I wish to ask you what else is necessary in order 
to hear besides the ears ? Well, you can answer better 
after our lesson is oven 
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When I strike this .... desk^ (or whatever you strike,* 
suiting the action to the word,) you hear a . . . . sound \ 
and when a bell rings you also hear . . . . ^ sound. Now 
what is sound? It is not many years ago since people 
imagined that whenever a bell was rung, small particles of 
* metal were struck off and flew rapidly and entered . , , . the 
ear (pointing to the ear), thus causing what we call a . . . . 
sound. But there were a great many objections to this 
theory. It could not be explained how the sound was 
made when the wind whistled round a corner. And it was 
soon proved that sound was caused in quite a different .... 
way. 

We proved not long ago (See Lesson ix.) that air really 
is a ... . substance^ since it weighs something, or, in other 
words, has .... weight I wish to have you remember this 
as we will refer again to it in a few moments. Has any 
boy or girl ever seen a child place the blade of a knife in 
a crack in the table and then strike the handle, and cause 
it to make a rattling sound ? Well, Eddie ? . . . . I had my 
ears ^^ boxed^^ for doing it once. Well, you all know what I 
mean. The knife-handle flies backwards and .... for- 
wards, very .... rapidly, I now want a word which means 
to go back and forth in that manner. How many know 
of such a word ? Mary ? . . . . Shiver, Ella ? . . . . Tremble, 
Frank ? . . . . Rattle, Frank, if you stretch a string tight 
and cause it to do so, would you say it rattled ? . . . . Noy 
sir. No, but it would tremble or .... ? What other word 
do you know besides tremble, shake and shiver ? I will 
write the word I want. Vibrate. All pronounce it to- 
gether ..... Vibrate, The blow you strike causes the knife 
to ... . vibrate, or move very .... rapidly, back and .... 
forth. And you remember that you have just said that the 
air is a real .... substance. Now if the desk moves or ... . 
vibrates, it strikes every time against . . . , ? What sur- 
rounds it everywhere ? . . . . Airi Well, it would strike then 

against the air, and this would cause the air also to 

.... vibrate. 

Let us see whether we can find a good way to represent 
this vibration of the air. Has anyone ever seen a- stone 
dropped into smooth water ? Sam ? . . . . I have ofien thrown 
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one in. Well, did you ever notice, Sam, what happened 
to the surface of the water when the stone dropped ? . . . . 
YhySir ; the stone made smaU "waves on the surface of the 
water. Who will repeat that ? Fred \ , , . .A stone dropped 
in upond of water causes smaU- waves -on the surf cue of the 
water. And these waves roll on till they reach the edge ' 
of the • . . • water. Well, I will tell you that those waves 
on the . . . . water^ are just like the little waves that arc 
caused in the . . . . w*, when anything . » . , vibrates. And 
when they enter our . . . . ears^ they cause us to hear . . . . 
a soundy by operating on the nerves of our , - . . ears. 

If I strike a great rock, how does it sound ? Would it 
sound as plainly as when I strike this box ? . . . . No^ sir. 

Why ? Who can answer this ? All ought, if all were lis- 
tening. Well, George? .. , , It 4oes net vibrcUe so much^ 
being fo solid^ and therrfore H does not cause so many mrves, in 
the air^ and consequently toe cannot hear it as plainly. Ml 
strike a sheet of tin or iron, this causes much .... noise. 

Why ? AUie ? . . • . JBecause it vibrates so easily y and causes 
so many waves in the air, 

- These waves roll off in every * . . . direction. It some- 
times happens that the sound-waves strike against the side 
of a large building, a high bank or bluff, or the edge of 
the woods. When this happens what do iyou think becomes 
of the waves ? Did you ever hear an echo ? . . ^ * Yes^ sir. 
What is an echo? :Kate? > . . . It is a sound Meard ^fter 
another^ without any apparent cause. Now, from, what we 
have said, C2^ you not guess what becomes of the sound- 
wavies when they strike. the -side of a building?, :Henry? 
... . They come rolling back to vur ears again^ Very good; 

and you think this is whit causes /an / , . . fchp. Raise 
hands all who can now tell me what causes :an echo ? Eva ? 
...... An ccho^ is earned, by tfu sound-^waves rolling back a/Ur 

striking some l(trge oj^ect, ,,....' . | 

Befpre our lesson closes I. want another word for waves. 
The onel-watit comes from the Latin word Und.a, a wave. 
It is UNDULATIONS. The wavcs on the surface c^> ♦ . , . 
water^ might be called ..:... undulations. What is meant ; 
when iQen speak of an .undulating country or an undulating : 
prairie? George? ........ ,?>fcfy m^an that it is waving^ ornot * 
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perfectly level ; or has hills and hollows. And these waves 
in the air are called . . . ; . undulations, I want all to re- 
member this word till we have the next lesson on Light, as 
we will then use it again. 

Sounds are produced in the air. When anything 

is caused to shake rapidly or vibrate^ since it moves 

against the air^ it causes it also to vibrate. 

When it vibrates it contains a great many small .... waves, 
such as we see on the surface of ... . water, when we throw 
in .... a stone. These waves entering .... the ear, affect 
a nerve which causes us to ... . hear a sound. The sound, 
then, is simply the vibrating of . . . , the air. When these 
waves strike against a large .... object, like a . . . . house, 
they roll .... back, and cause , , , , an echo. Instead of 
" waves " we use another word, which is ... . undulations. 



LESSON XXXL 

ETYMOLOGY — ^DERIVATION : WORDS FROM PLICO. 

We are to have another exercise to-day in examining the 
process by which English words are derived from the Latin 
language. 

In one of our lessons on this subject (See Lesson xiii.) 
we said that a Latin word from which we derive words is 
called . . . . tf root The root that we will select for to-day is 
Plico, Plicatum; to fold. The words will all contain 
either "pli," "ply," or "plicate," and will all have some 
allusion to folding. 

Those who can give me a word may raise hands. Well, 
Minnie ? . . . . Multiply, That is a good word. Multus 
means many ; and since ply means .... to fold, to multiply 
will mean .... to fold many times. Thus twelve has, as it 
were, four folded .... three times ; and seventy-five has 
twenty-five. . . , folded three times ; very much in the same 
way that cloth is . . . , folded. This process is called .... 
multiplication. This is another word 
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Now I will ask again. Fred ? Reply, . Very well. 

The syllable Re (See Lesson xiii.) means back; to 

reply, then means to . . . .'fold back. It is applied to con- 
versation. The first person makes a statement, and the 
other .... replies^ or folds his statement back upon his 

neighbor's; he, in his turn, makes another reply or 

fold^ and thus it is folded over and over again, by their 
continual .... replies. 

Will some one give us another word ? Raise hands all 
who can. Genie t , , , , Pliable, That is a good example. 
You would say that cloth, or paper, or leather is . . . .///a- 
blCy or able to be . . . , folded. 

We are ready for more words. Frank ? . . . . Complicated, 
Yes. Con means .... together^ and therefore complicated 
will mean . . . . ? If "plicated " means folded, and con 
together, what will be meant by complicated ? . . . . Folded 
together. Thus when we look at a locomotive or a watch, 
we call it a very .... complicated^ piece of ... . mechanism^ 
because it appears to be so much folded .... together^ 
When a question in arithmetic or algebra is composed of a 
great many parts, it is also said to be ... . complicatedy or 
. . . , folded together. 

Now you may raise hands for others. Give yours, Ella 
.... Imply, Right. And since Im means in, and Ply, to 
fold, to imply will be ... . to fold in. If I say, " The second 
house that was burned contained much furniture," you 
instantly conclude, although I did not state it, that another 
.... house had been burned before it. And you are §aid to 
imply this ; that is, you fold this idea in with , , , ,the other. 

What is your word, George ? . . . . Implicated, . When a 
man is guilty of a crime and it is proved that some other 
person was also guilty with him, the second would be said 
to be ... . implicated. People become implicated in crime. 

We would now like to hear others. What word have 
you, Charlie ? . . . . Triple, Tri means three, and so 
triple means having .... three folds. The word which 
means having two folds is ... . double^ and the word ample 
means with many . . . , folds, 

Mary, what is your example ? .... Explicit, When any- 
thing is well explained or unfolded, it is said to be .... e;:^* 
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plidt. Ex means out^ and explicit, then, simply 

means . . . .folded out And so you might easily conclude, 
implicit would mean • . . , folded in; yes, as when we speak 
of implicit confidence. 

Did you ever hear of a word which means " without any 
folds," or " having no folds ? " . I will write it under our 
other words ; you will wonder when you see how simple a 
word it is. It is simple. Sine means without; it is 
changed to sim for convenience. The word, means, again, 
.... without folds, A lever is a contrivance that is ex- 
ceedingly .... simple; much simpler than a steam-engine. 
In the Bible, simplicity is used for innocence — no folds of 
guilt. But when we say a person is simple, we mean that 
his mind has few . . . .folds, or is undeveloped. 

(Now retraciB the lesson and repeat the definitions, call- 
ing on each one for a full statement. Have all the words 
on the board.) 



LESSON XXXII. 

DIFFERENCE BETWEEN SCIENCE AND ART. 

We have now had a number of lessons upon different 
.... subjects. This morning I wish to tell you of something 
useful in connection wish these subjects. I wish to see every 
one sitting .... upright^ so as to be able to ... . attend. 

You reniember our lesson upon the Solar System. We 
named eight bodies that revolve round . ... the sun, and 
called them .... planets. Now, that branch of knowledge 
which describes or relates to these things, and to all the 
heavenly bodies, and their motions or distances, etc., is 
called . . . . ? Do you not know what it is called ? It is 
ASTRONOMY. And astronomy is called . . . . ? This word 
that we want supplied here is the principal word of our 
lesson to-day. Perhaps some of you have seen it before. 
If so, you will at once recognize it when you . ... see it. It 
is derived from the Latin verb Scio, I know, and it means 
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all that we can know about anything. George ?". . . . Is it 
science} Yes, that is the word. Let us write it on the 
board. Science. Astronomy is called a . . . . . science. 
What docs a science mean } If you look at the board you 
see that Scio means .... I know ; then science will prob- 
ably mean that which we ... . know. What we know is 
commonly called knowledge ; after it is arranged for the 
purposes of study, it is termed science. Then you may tell 
me, Alfred, what a science is .»,, It is something that we 
know. What we know about the stars is the science of 
. . . , Astronomy. Perhaps you would like to know how 
this word astronomy was formed. I will sholv you. The 
Greek word Astron means a star ; and Nomos, which is 
also a Greek .... word^ means a law. So Astronomy will 
mean, literally, the laws which govern .... the stars. And 
I have just told you that all we know of the heavenly . . . • 
bodies^ is included in the science of ... . Astronomy. 

Will any one in the room now tell me of another science ? 

Bessie ? Geology. Yes, this is another .... science^ 

the science of Geology. It teaches us about the 

rocks, etc., which form the crust oi .... the earth. 

Any other ? Wallace ? Arithmetic. Very good. 

This means the ..... scienee of numbers , or that which we 
.... know about numbers. 

Now I will proceed to the second part of our lesson. 
After we study a science sufficiently, we then begin to do 
the things which it . . . . teaches us ^ or, to do things depend- 
ing on what it . . . . teaches us. What word, now, is used to 
indicate anything that we do instead of anything that we 
know? Let me write it. Anything that .we do is called 
an ART. Thus, we speak of the art of making .... cloth 

(touching a piece of cloth). Or, the art of making . 

glass (pointing to the window). Now Arithmetic, l^sides 
being a science, is also an ... . art, for it is a way of doing 
something. Can any one give me any other art ? George ? 
..... The art of printing. Very good ; that is an art. 
Any other ? Alice ? . . . . The art ^ teaching. Very well 

Now I will allow all to raise hands to give me examples 
of both arts and sciences. Kate ? . . . . Building houses, or 
Architecture, is a science and an art. Edward? . • . • Making 
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boots and shoes is an art. Is it i science also, Edward ? 
.... Nb^ sir. Jennie.? . . . . Physiology is a science^ is it 
not I Yes ; we have had several lessons in the science of 
.... Physiology. (See Lesson i v.) Physiology teaches us 
not of the organs of oiir . . .* . bodies, but of their ... .func- 
tions ; or that which they . ... do. 

Now I want others. Hands up. Frank t .... Is Gram- 
mar a science or an art ? Who can tell him this ? Emma ? 
. .... It is a science. Fred? . ... It is an art, X think. 
Well, you are both correct. Like Arithmetic, it is both a 

science and an art. What other science did I tell 

you of when I spoke of Physiology ? That which tells us 
of the organs themselves is ... . Anatomy. Only three 
answered then. Well, after seeing the word several times, 
like a new face, it will become familiar to you ; that is, 
you will then .... : know it. Anatomy, then, is a . . . . . 
science. 

Did you ever hear of the science of music ? . . . . Yes, sir. 
Is it not also an art ? Do we not do something ? I will 
tell you. The art is called singing, but the science is 
MUSIC Repeat that, Ella .... The scietue is called music, 
and the art singing. 

Then a science is that. which we ... . know, about any- 
thing ; while an ... . art, is that which we . . . ^ //<?, that 
depends on the .... science. 



LESSON XXXIII. 

NATURAL SCIENCE : MECHANICAL PROPERTIES OF THE 

ATMOSPHERE. 

Every eye must be directed this .... way; then I wish 
also to see each one. sitting .^ ... upright. . This is the best 
position in which we can sit if we wish to give good ... . 
attention, and receive the full benefit pf the .... Usson. 
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In a former lesson (See Lesson vi. and ix.) we spoke of 
the properties of the air. One was its ... . weight (making 
a gesture with the hand as though holding a heavy weight). 
Raise hands all who can tell me its weight. George? .. . . 
A column of air extending from the earthls surface to the top 
of the atmosphere^ one inch square, weighs fifteen pounds. That 
is very well stated. And on account of its ... . weight, it 
exerts a great .... pressure, on the earth's .... surface. 
This is the second property of air. Although weight and 
pressure are the same, we will speak of the pressure as a 
separate .... property. You will learn why afterwards. 
Who will now give the two properties of the air that we 
have mentioned ? Alice ? . . . . The first property wa^ its 
weight, and the second its pressure. 

We will now look at some others. Of what color is the 

air } Raise hands. Fannie ? White. White like 

snow ? . . . . No, sir. Well, what color then ? Is it yellow ? 
.... No, sir. Of what color are clouds ? The prevailing 
color is ... . gray. Is the air of the same color .?.... No, 
sir. No, for then we could not distinguish a cloud from 
. ... the air. Has air any color ? . . . . No, sir ; then you 
would say, if it has no ... . color, that it is ... . colorless. 
And anything like the air, that we cannot .... see, having 
no ... . color, is said to be .... ? In the night we cannot 
see the sun. Then the sun is not visible, so it is ... . 
invisible. And air is also, then .... invisible. I will write 
this word. Visible would mean able to be ... . seen, but 

when we say that anything is invisible, we mean it is 

.... not able to be seen. We will call this property invisi- 
bility. The I St was .... weight, the .2d, ... . pressure, 
and 3d, ... . invisibility. 

We now come to another property. Does any one re- 
member the first effect of heat that we mentioned ? (See 
Lesson V.) Edward.? . ... It causes substances to expand 
or become larger. Air has this property. It becomes greatly 
increased in bulk when heated. That is, it ... . expands. 
Air will .... expand, when it is ... . heated. What will 
you call this propierty of air? We call it expansibility. 
This means its power of ... . expanding. The first prop- 
erty, Kate? .... Weight; the second, Willie ? Pru^ 
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sure; the third, Ella? Invisibility ; and the fourth, 

Richard ? . . . . Expansibility, 

Now we may search for other properties. Have you 
ever seen a pop-gun ? . . . . I have, (Always cause them to 
raise hands in any such x:ase, and not answer promiscu- 
ously. But for the general ellipsis require to all answer 
simultaneously.) How is it discharged? Eddie? . . ; . ^4 
pellet is fastened in one end, and another driven through the tube 
to force it out. And does the second pellet press against 
the first one Eddie "i . . , , I do not know, sir. Who knows ? 
Frank? ... .No, sir; it does not. Well, Frank, what forces 
pellet No. I out? I will tell you. When pellet No. 2 is 
put in, there is between the two a quantity of ... . air. 
And when we force pellet No. 2 through the tube, this air 
is greatly . . . . ? Cannot some one tell me what happens 
to it ? It is greatly .... squeezed, or .... ? I gave you a 
better word than this. (See Lesson vi.) Who renaembers 
it ? It means pressed together. George ? Com- 
pressed. That is it. The air between the two .... pellets, 
becomes greatly .... compressed, a'nd at last forces the first 
one .... out. And since air can be ... . compressed, we 
say it possesses compressibility. This is the fifth .... 
property. We will repeat them all again, ist, . . . . weight; 
2d, . . . .pressure; 3d, .... invisibility ; 4th, .... expansi- 
bility, and 5 th, ... . compressibility. 

There is still one other property that we will mention. 
You have often seen India-rubber. What is there remark- 
able about it ? Charlie } .... It is very elastic. Very good. 
You mean by that, that it can regain its former .... shape, 
or ... . position. Now I will tell you that the air is far 
more elastic than India-rubber ! When it isf compressed in 
the pop-gun, it at last, in attempting to regain its former 

position, forces out the . . . .pdkt. This property of 

air is called elasticity. 

Now for a rapid recapitulation. The first of the mechan- 
ical .... properties of ... . air, is its ... . weight; 2d, .... 
its pressure; 3d, .... its invisibility ; 4th, .... its expansi- 
Inlity; 5th .... its compressibility, and 6th, .... its elasticity. 
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LESSON XXXIV. . 

LUXURIES AND NECESSARIES OF LIFE. 

When we commence it is always pleasant to see every 
eye directed towards your . . ^ . teacher^ by which I know 
that all are giving their best .... attention. 

In order to live we daily use a great many things both 
in our food and our clothing, and otherwise, which we 
could do almost as well without. Sometimes, for example, 
a ring is worn on the * . . , finger y ox candy or sweetmeats 
are .... eaten. But if we were altogether deprived of these 
things, we could probably live just as ... . well^ and be 
equally comfortable. 

Now will any boy or girl tell me a name that is given to 
all sudi articles? Things that we could just as conve- 
niently do ... . without^ are called . . . . ? Look this way 
as I write it on the blackboard. Luxuries. They are 
called . . . i luxuries. What are luxuries 1 Mary ?.;... 
Luxuries are things that we could do without. Raise hands 
all who will repeat it ? Harry? (He repeats.) 

Who can now give me an example of a luxury ? Creorge ? 
. . . . Tobacco is a luxury. Good. You mean by that we 
could live just .... ^w well, perhaps better, if it were not 
... . iised. But there are people who are foolish enough to 
believe that it is a great accomplishment to smoke .... 
tobacco. They always have cigars or pipes in their .... 
mouths. But this is very foolish. A great many people 
ruin their health by its ... . use^ and then it does nobody 
any .... good. But it is still considered a . . , . luxury. 
And it is a very expensive .... luxury. 

Now I want you to think of other luxuries. You may 
give your example, Kate .... Wine, Very gbod. Wine is 
another .... luxury. You mean by that, Kate, that we 
could , , , , get along very well without it. Like the last 
instance, it is often very .... injurious, much more fre- 
quently than it is . . , , good, or ... . beneficial. Wine, and 
all other kinds of . . . . liquor , may be called .... luxuries. 
They are also useless and expensive .... luxuries. 
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I think you all know the meaning of this word now. 
Let us go a step further with our lesson. Although there 
are things daily used that are not .... requiredy there are 
yet others that we must have, without which we could not 
.... live. Bread is one of these things. It is the most 
important article of our , . . .food. We could not get along 
comfortably without .... bread. It is, therefore, not a 
luxury, but a . . . . .? There is another word that is the 
opposite of luxury. What is it ? I will also write it beside 
the other. But before I do so I think you can tell me it 
if you tr)'. Can you read in a book that you have never 
seen, with your eyes shut ? . . . . No\ sir. You would have 
to open your.. ... eye's ^ in order to ... . read. Or, to state 
it differently, it would be ... . mcessary^ to open your .... 
eyes. That is the word. I thought you could tell me. 
Bread, then, is a ... . necessary. It is one of the necessa- 
ries of . . . . life. 

Now I would like to have you give me other examples 
of necessaries. Hands up. Hattie ? . . . . Wdmi clothing 
in winter is necessary. That is a very good example. Yet 
we often see poor people who are almost without this which 
we find so ... . necessary. And in some countries more 
than half of the people are deprived of some of the neces- 
saries of . . . . life. We should be thankful that our wants 
are so well .... supplied^ or ... . provided for. 

Can you think of others ? Frank 7 , , , , A warm fire is 
necessary in winter. Is it not necessary in summer also ? 
How should we cook our food ? . . . . Yes^ sir ; fire is always 
necessary. 

There are some things that were once luxuries, that 
have now become necessaries. Can you mention one? 
Lizzie ? . . . . Tea. That is correct. Once, in Europe, tea 
was unknown. When it was first brought from Japan and 
.... China^ it was a great . , , , luxury. This was before 
the discovery of America. Now, it has become a . . . . nec- 
essary of . . . , life. We could not do quite as welF without 
.... tea^ and .... coffee. Sugar is another example. 

(Now ask for as many examples of luxuries and neces- 
saries as time will admit of. Such as paper, milk, pianos, 
lamps, schools, newspapers, carpets, silver-plate, etc.^ 

S 



98 ORAL TRAINING LESSONS. ^ [LiasoN xx^r. 

Let US complete our lesson. Those things that we can- 
not do without, are called .... necessaries of life^ but those 
that are not absolutely .... necessary^ to our comfort are 
.... luxuries. Thus bread is necessary, while pre- 
serves would be .... df luxury. 



LESSON XXXV. 

NATURAL HISTORY: THE CAMEL. 

Our lesson to-day is about the habits, structure and uses 
of the Camel. Let your answers be given promptly. 

You all know what animals we use in this country, as 
beasts of burden. Raise hands all who can tell me any of 
them. (Ask all who have their hands raised, and dispose 
of their answers. The horse, mule, ass, and ox should be 
given.) 

These animals are all used for carrying .... burdens, or 
.... loads. But we do not, here, use the animal that we 
are to describe to-day, that is .... . the camel. It is used 
principally in the conutries of the Eastern Continent 
which contain hot, dry, sandy deserts like this country .... 
Arabia — (point to it on the map.) Repeat that Charlie. 
(He does so.) We will see how it is that this animal . . . • 
the camel, is so well . . . , fitted, or ... . adapted {St^ Lesson 
II.) to those countries which contain hot, sandy .... deserts. 

These deserts, as at the Isthmus of . . . . Suez, {^omt it 
out on 'the map) are sometimes hundreds of miles in extent, 
with nothing green to be ... . seen. In these vast .... 
deserts, where there is no water, the horse or ox could not 
.... live. They would die of thirst, for men often travel 

there for weeks without meeting a single stream of 

water, and it would be impossible to carry enough water for 
oxen or ... . horses. People there use .... camels, which 
are exactly .... adapted, to these dry, arid .... deserts. 

I must first inform you that the camel has seven 
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STOMACHS. Annie, repeat this. (She does so.) The 
stomach is the place where the food is* .... . digested. 
Now, one of these seven .... stomachs^ of the .... camely 
is exclusively devoted to the purpose of containing water. 
When it fills this .... stomachy with .... water, it has the 
power of using it only as it is absolutely required. It can 

travel for weeks across the hot sands of the desert, 

without feeling any inconvenience on account of ... . thirst. 
The men have to carry along their supply of ... . water, 
but the .... camel, drinks its supply before they commence 
their . . . , journey. It has even happened that travellers 
have been out on the hot burning .... deserts, so long that 
all their supply of ... . water, has become .... exhausted, 
or ... . used up ; and then they have been compelled to 
kill a . . . . camel, and use the water which they thus .... 
obtained, from the camel's .... stomach. But they prefer 
to go thirsty for several days before they consent to kill so 
useful and kind an ... . animal, 2iS , , ..the camel. 

This is one reason why the camel is so well . . • . adapted, 
to life on a ... . desert. Can you give me any other? 
Hands up. Well, I will' ask a question. Would the feet 
the horse has, suit for the camel ^ . . . . No, sir. No ; they 
would crack and become sore and uncomfortable on the 

hot, burning sand, of the desert. The camel 

must have a different kind of . . * .foot. How many have 
ever seen a camel ? I see nearly all hands up. You have 
probably seen one with a circus, or in a menagerie. What 
kind of a foot has the camel } Dan ? .... It has afoot like 
— I canH tell. Well, its foot consists of an immense pad. 
This is the best name that I can think of. It is a mass of 
soft flesh, which is the best foot that could be contrived for 
walking over .... hot sand. 

The body of the camel, too, is sparingly covered with 
hair. Have you ever seen camel's hair? I see by your 
hands that you have ; it is soft and silky in appearance, and 
is very valuable. If its coat of ... . hair, was .... heavy, 
it would be too .... warm. As it is, it is just .... right. 

The camel also serves the purpose of a cow. It gives 
.... milk, which is often almost the only food, with spates, 
of the inhabitants of these .... deserts, • - « *' 



■» » I. ^- o 
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When a burden is placed on the back of the .... cam^/y 
the animal is caused to kneel. At a certain signal, gener- 
ally a whistle, from its ... . master^ the camel at once ... . 

kheels down. Could it kneel up ? Noy sir. Then 

simply say that it . . .^ kneels, (The kneeling of the camel 
to receive the burden is a most beautiful instance of the 
difference between mere teaching and training.) While 
it is quite young its keeper trains it to ... . kneel,. He 
does not merely teach it, or show it how, but actually 
makes it do the thing required. This is true .... training. 
And so the camel always does this when required. We 
said, when speaking of the cat, that a way of doing any- 
thing is a ... . habit; the camel then forms this .... habit^ 
and is always ready to ... . kneel^ at the signal of its ... . 
keeper^ to receive its ... . burden. How nicely God in His 
wisdom has provided for the wants of the wanderers of 
, , , , the deserts, 

(Now rapidly review, as in other lessons.) 



LESSON XXXVI. 

natural science : WHY DO IRON SHIPS FLOAT ? 

Now as soon as there is perfect silence we will .... com- 
mence. All must give their best .... attention. We are to 
have a lesson to-day that every boy will be interested in. 
The subject is. Why do Iron Vessels Float ? 

Who can tell me why ? Well, we are about to investigate 
the matter. When a piece of wood is thrown upon the 
water, it does not sink but . . . , floats. Why? Let us 
inquire a little further. If I hold out this'piece of . . . . 
chalky and let go my grasp, it . . . , falls ^ to ... . the floor. 
Why ? I see several hands up. George ? . . . . Because the 
earthy d^aws it down, or ... . attracts it. And if I hold a 
pai^^dl of water, a little inclined, the water also runs 
da«?n-tb theground^ ijecause the ... . garth attracts it. 
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Or, a piece of wood would be drawn to the .... earthy or 
.... attracted y in the very same .... way. 

If I have a ball of lead, and a ball of pine wood of the 
same size, which is the heavier of the two t Frank ? . . . . 
The lead; and if 1 place them on the extremities of a bal- 
ance, which will outweigh the other ? . . . . The lead. And 
consequently it will arrange itself nearer to the . . . . earthy 
as it is attracted more strongly than , , , , the wood. 

Now let us go back to our former question. When we 
throw a piece of ... . woody upon the .... water, which do 
you suppose will get nearer the ground, the wood or the 
water ? Alice } , , . . 2 he water will get nearer to the ground 
because it is the heavier. Now let me a3k a question of the ' 
whole school. Raise hands all who can tell me. Is a 
pound of water any heavier than a pound of wood ? I will 
wait for you all to think of this. Well, Sam ? . . . . No,sir^ 
it is not ; they both weigh , , , . a found. Well, why, then, 
should a pound of wood thrown in about twenty pounds 
of water in a pail, float ? I will tell you. When the wood 
is thrown upon the .... water, it sinks just a short .... 
distance, into the .... water, and consequently it drives so 
much water out of its ... . place, as is equal to the quantity 
of wood immersed in the .... water. As I wish you all 
to clearly understand this, we will invert the sentence and 
repeat it. When part of the wpod sinks into the .... 
water, there cannot be any water in the ispace occupied by 
. ... the wood; or, the water that formerly occupied this 
.... space, before we threw in .... the wood, has been put 
out of its ... . place. Raise hands those who do not yet 
fully understand this statement. (If any, transpose and 
repeat till all see what you mean.) Now can't we get a 
better term for " drives out of its place." You say that 
the wood drives or puts the water .... out of its place, or it 

? What prefix means apart or asunder ? (See 

Lesson xiii.) Ella ? . . . . JDis means apart. Well, raise 
hands those who can tell what word will mean " to place 

apart ? " Fred ? Displace, Well done. Displace 

means to drive out of place, or simply, if "place" 

means to place and "dis" means apart, displace will 
mean to . . . .place apart. Then you would say that the 
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wood .... displaces the water; that is, it ... . drives it put 
of its place. 

Well, I will tell you that if the wood, when sunk com- 
pletely into the water, displaces a quantity of water greater 
than its own weight, it will float. Edward, repeat that. 
. , , . If the wood, when sunk completely into the water ^ dis- 
places a quantity of water heavier than itself it will floaL 
Very well. And therefore if we put a cannon ball into 
water, since it displaces a quantity of ... . watery that is 
.... lighter than the ball, the water in this case will float 
and the ball will .... sink, or go nearer to .... /^ earth. 
But if the cannon-ball had first been beaten out . . . »flat^ 
and then formed into a large iron pan that would hold a 
great deal of ... . water; yes, I know it would hold water, 
but if there were no water in it, it would then contain .... 
air; I repeat, if it were beaten out in that way so as to 

contain air, the weight of the iron pan and air 

together, would be less than the water that would be ... .^ 
displaced, and then the iron would not sink, but . . . , float 

Now who can tell why an iron ship floats ? George ? . . , . 
The weight of the iron of the ship, with the air inside of it, is 
not so greater the water it would displace if put under the sur- 
face, and therefore it floats. That is to say, it will only dis- 
place as much .... water, as is equal to its own 

weight But if we were to load an iron vessel full of shot^ 
you think that then it would .... sink. 



LESSON XXXVII. 

ASTRONOMY: ATTRACTION OF GRAVITATION. 

It always pleases me to see every one sitting in such a 
.... position, that the best attention can be ... . given. 

You could not lift a ton of iron in your hand. It would 
b6 too . . . , . heavy. What makes it heavy ? Hands up. 
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Frank ^,,,.Ifs weighty I suppose^ makes it heavy. And do 
you not know better, Frank, than to make such a reply as 
that ? You might as well say that birds fly because they 
fly. It must certainly have required great mental exertion 
to conceive such an answer. James, what do you think ? 
.... I think it is heavy because the earth attracts it. That is 
very well answered. We have several times used this word 
.... attract. It means (See Lesson xiii.) . ... to draw to. 
In which direction does the earth draw it ? .... i? draws it 
downwards. Now let us think carefully. If an immensely 
deep well were dug, extending .... downwards, to the 
earth's centre, and far beyond it to the opposite .... side, 
of the ...» earth, and a cannon ball, or any other object, 
were dropped in, how far do you think it would fall? 
Hands up, Eva } .... It would fall right through. Now, 
be careful how you answer. George ? . . . . I think it would 
not fall through completely. Well, let us see which answer 
is correct. I will allow the school to decide. What causes 
it to fall in the first place ? Alice ? . . . . The earth attracts 
it. Well, and when it has gone one-third of the distance 
through, there would be a great quantity of earth above it 
which would begin to draw or .... attract, it in the oppo- 
site .... direction; and on arriving near the. centre, there 
would be just as much attraction drawing it ... . upwards, 
as there would be to draw it ... . downwards. (Make 
suitable gestures with the hand, indicating the direction.. 
These gestures greatly assist in securing their attention.) 
And you could naturally think, as George did, that it would 
only go ... . halfway through. This is correct Its force 
might cause it to descend a little more than .... halfway, 
but it would soon stop and come .... upwards, and would 
probably oscillate as an evenly balanced scale would, and 
at last remain as near as possible to the centre of the .... 
earth. 

I will now ask another question. Suppose that a man 
living upon the other side of the .... earth, were to drop 
another ball at that end into the .... opening, what do you 
think would become of it ? I see a large number of hands 
up now. Sarah f .... It would fall upwards into the hole. 
Very good. That is to say, it would be upwards to us, but 
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the person who dropped it would call it , . . . downwards. 
Downwards, then, means towards the earth's .... centre^ 
and upwards ; . . .from the centre. 

This attraction, you say, it is that causes any tiling to 
possess .... weight. Now, I will tell you that the word 
that is used to represent this attraction is derived from the 
Latin language, as many other words in English are. The 
Latin word Gravitas means weight ; and because this 
attraction of the .... earthy causes .... weighty it is called 
. . . .the attraction of gravitation. Repeat that, Harry .... 
The attraction of the earthy because it causes weighty is called 
the attraction of gravitation. 

In speaking of the solar system we stated that the earth 
itself is attracted by the .... sun, and that the sun attracts 
also all the other .... planets. The attraction of the sun, 
then, is also the attraction- of ... . gravitation. 

Now, what is the shape of raindrops, or dewdrops, or 
tears ? Hands up. Willie ? . . . . Round. Round like a 

cent ?..... No, sir ; round like a ball, or globular. 

Why? Do you not see that the particles of the dewdrop 
all attract each other t Do you think it would, then, 
become square ? . . . . No, sir. No, the form in which all 
the particles would be nearest to the centre, would be that 
of a . ... ball, or ... . ^obe. (Illustrate this with a square 
and also a circular figure on the black-board.) If you im- 
agine the drop to be composed of layers, one on ... . an- 
other, all the particles in each .... layer, would be equally 
distant from. . . . the centre, in the round form, but this 
would not be so if it were .... square. A mass of fluid, 
then, such . as a raindrop, a dewdrop, or a . . . . tear, will, 
if left alone, become ^ . . . round, like a . . . . ball. 

Well, it is supposed that our earth, which looks so solid, 
was once a melted mass. In that condition what would 
you have imagined its shape to have been ? . . . . Round like 
a dewdrop. Very good. It would become round on ac- 
count of this attraction which I have called ... .the attrac- 
tion of gravitation. And we know, and can prove, that this 
actually is its .... shape. 

Now, we will revise, and I will give you a very beautiful 
selection from one of the poets, that you will always be 
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able to i;emember, that very nicely embodies all that we 
have . . • . sau^. 

Anything on its surface is attracted hy , ,^ .the earth. 
This attraction is called . , . . the attraction of gravitatiouy 
from the Latin word .... gravitas, which means .... weight, 
because it is this that causes bodies to have .... weight 
The attraction which the sun possesses towards the .... 
earthy and the other .... planets, is also a form of the .... 
attraction of gravitation. And dewdrops assume a round 
.... shape, in consequence of the same .... attraction. It 
is sometimes called the .... Law of Gravitation, 

Here is the stanza. I will write it on the black-board, 
and wish you all to copy it into your note-books : 

That veiy law which moulds a tear, 

And bids it trickle from its source. 
That law preserves the earth a sphere, 

And guides the planets in their course. 

(Cause them to repeat this stanza in concert several 
times.) 



LESSON XXXVIII. 
chemistry: simple and compound bodies. 

Our attention is to be given to-day to a subject of great 
importance. (Do not state it till after the lesson is over). 
In order to receive the greatest benefit possible from a 
.... * lesson, it is necessary to keep our thoughts about us 
and answer ... .promptly. Then all sit ... . upright, and 
look this .... way. 

When you pick up a piece of gla3s, another of coal, still 
another of limestone, and also another of iron, they do not 
all appear to be exactly . ... the same, or ... . alike, but 
are, in appearance, all very .... different. All such things 
we include under one general name, (See Lesson x.) which 
is . . . .matter. Now, the first question which. I have to 
ask you is : Do you consider that the iron^ or the lime- 

s* ■ 
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• 

Stone, if examined, would be found to be each made up of 
a great many different kinds of substances blended, or 
mixed together, or of only one kind ? Well, Annie ?..../ 
think that limestone is made only of one kind of matter^ if it is 
pure^ and so is iron. Well, I will not now state whether 
that is correct or not, but will ask another question. If 
you examine a piece of soap, as pure as you can get it, do 
you think you would find that it consists of only one sub- 
stance ? . . . . iVb, sir. It is made of grease, and soda or pot- 
ash, and other things, often containing lime and water. But 
could you tell this by merely picking it up, cutting it, and 
otherwise examining its outward appearance ? . . . . No, sir. 
But you know how soap is ... . made, and therefore you 
also know that it has in it more than one kind of ... . 
matter. 

Now when you see a piece of pure white marble, can 
you tell me whether it is only one, or several kinds of 
matter?' Emma? .... Only one, Fred ? . . . . Several kinds. 
Well, how do you know? I do not wish answers to be 
given which are mere guesses. I wish you to think for 
yourselves and reason, and draw correct conclusions. If 
you break the marble, which is pure limestone, or rub it, 
or scrape it, or examine it in any such way, so as to only 
investigate its outside properties, if you even find its weight, 
or look at its color, there is nothing to tell you whether it is 
just one kind of ... . matter, or whether it contains .... 
several kinds. 

Or if we take coal, and examine it in the same .... 

manner, we cannot tell how many kinds of matter, it 

..... contains, Vyjell, how are we to tell? Let us see. 
(Procure a small glass tube. Have one end open and the 
other closed. Get some small pieces of nice clean white 
wood. Place them in the tube and hold it in the flame of 
a spirit lamp, so as to strongly heat the wood. It very 
soon decomposes. The lamp may be made by perforating 
a cork, passing a brass, iron, or tin tube through it, and 
fitting the cork into a small phial with a large mouth. 
Have a wick, of course, and burn alcohol in it.) The wood 
that I have placed in tiiis .... tube, now begins to become 
quite ... hUuk, If we had examined it by merely handling 
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it, we never could have found out what composed it But 
when we apply .... heat to it, we soon know that the wood 
is made up, or ... . composed, of a number of different kinds 
of . . . . matter. You see around the sides of the tube a 
substance like tar (if you use pine wood), and the solid 

black substance at the end of the tube is ? It is 

CHARCOAL. This is the way in which charcoal is .... . 
made. Wood is covered over with earth, to keep away the 
air, and then heated. The heat soon separates it into dif-^ 

ferent kinds of matter. Well, can you give me one 

word for separating into parts ? When you separate a sen- 
tence into its parts, or take apart and explain a pro- 
cess in arithmetic, you are said to ... . analyze it. That is 
just the word I wanted. I think you can all remember it. 

The wood becomes analyzed. And this process is 

called ANALYSIS. The wood is analyzed hy ,,,, the heat. 
Now, the science which teaches us about the analysis of 

different substances, and shows us of what they are 

composed, is called chemistry. Let me hear this 

word from all ... . Chemistry, And chemistry teaches us 
that all substances are not composed of one single kind of 
.... matter; many are made of several .... kinds, just as 
we found that this .... wood is, I will now tell you that 
all those substances which are known to be made up or 

.... composed, of only one kind of matter, are called 

SIMPLE BODIES. And those, like wood, which contain more 
than one kind of ... . matter, are called compound bodies. 
Then, will wood be simple or compound? Hands up. 
Ella ? . . . . Wood is compound. And can you tell me what 
water is ? John ? . . . . Water is simple. Why do you think 

so, John ? Because heat does not analyze it ; it only 

changes it into vapor, which can be converted back again to 
water. That looks like a good reason, John, but I am 
sorry to have to contradict you. That answer, however, 
convinces me that John had thought carefully of what he 
said, I would give ten times as much for an inde- 
pendent answer like that, with a reason for it, than a 
thoughtless, careless answer with no reason. I will tell 
you, John, that there are other ways of analyzing besides 
by neat We will speak of them in a future lesson. Water 
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is found to consist of two gasesi.. I will also describe them 
in a future lesson. One of them is oxygen, of. which we 
have already ..... spoken. It is the principal . gas in .. .^ . . 

the air. Iron is found to be simple, that is,. it is ..only 

one kind of matter. What dp ypu think of coal? George? 
. ... It is compound ; for it contains more than one kind of 
matter. There ctre the ctshes^ and other substances that are 
burned out of it. Very well ; that is another excellent 
answer, accompanied with a good reason. Always have a 
reason for what you .... say. 

Some bodies, then, like iron, are simple ; and 

others, such as wood, are .... compound. They are simple 
when they contain .... only one kind of matter ; compound 
if . . . . they contain several kinds. When we find this out, 
as with heat, we ... . analyze them. The science which 
treats of analysis is .... Chemistry. 



LESSON XXXIX. 

NATURAL SCIENCE : INERTIA. 

Now, all look this ... . way^ and he ready to ... . 
answer. 

Iron, rock, sand, water, and all other things that we find 
around us, may be called by one name, which is ... . mat- 
ter. (See Lesson x.) And matter has a great many 
curious properties, as they are called. For. instance, the 
earth attracts all objects on its .... surface^ towards it, and 
thus causes them to have .... weight. Weight, then, is one 
of the properties of matter. Or a better name is the other 
word. What causes weight ? . . . . Attraction of Gravitation. 
(See Lesson xxxvn.) Attraction, we say, is a prop- 
erty of matter. Well, we will to-day speak of some other 
properties that it ... . possesses. 

You all see this book lie open upon my desk. Has it 
any power to move ? No^ sir. You think it cannot put 
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itself in ... . motion^ or it is unable to. . . . move. Can any 
one think of a word that means " unable to move ? " I will 
give you one. Inert. Anything that is- inert is unable to 
. . . .move. Lizzie, repeat that ..... Anything that is inert 
is unable to move. And this is considered another property 

of ... . matter ; its being unable to move^ or being 

.... inert^ is another . . .^. property. It is called by a hard 
name. I will write it. Inertia. You may all repeat it 
.... Inertia. This is the property of not being able to 
..... move^ or of being ..... inert^ or inactive. What is 
inertia ? • Charlie ? Inertia is the property of being un- 
able to move. 

Inertia is a very curious property of matter. Let us look 
at some instances. When a boy is standing on a sleigh or 
in a buggy that is not moving, and all at once it is caused 
to move rapidly, what happens ? Fred ? . . . . He is caused 
to fall over backwards. Very good. And thi^ is because his 
body, while at rest, has no power to put itself in ... . motion. 
Of course, we mean without moving the feet. Again, when 
a boy is on the back of a horse that is standing still, he 
has to be careful if the horse moves .... suddenly^ or ... . 
quickly^ or he would . . . .fall off. (Here perform this ex- 
periment. Place a card two or three inches square on the 
tip of the finger. Then place a large cent on the card, bal- 
anced so as not to fall off. As you hold it out on the fin- 
ger, give the card a smart tap with the second finger of the 
right hand, let go from the thumb. The card will fly off, 
and leave the cent immediately- resting on the finger.) 
Now all watch what I do. Why did the cent not fly off 
with the card ? Why did the card not carry the cent off 
on its back ? It was resting on the card. Annie ? . . . . 
You moved the cardy but imparted no motion to the cent ; so it 
remained ori your finger because it had no power to put itself in 
motion. 

Now I will also tell you that this property of ... . matter, 
which we have called .... inertia, means more than this. 
After a body is put in motion it is impossible for it to stop. 
Well,- Sam, I see your hand \rp . , . . Ido not think so. Roll 
a ballon thegrcus, and it very soon stops. Wait a moment, 
Sam ; not so fast Does the ball stop, or does something 



no ORAL TRAINING LESSONS. [Lesson xt. 

else stop it ? . . . . The grass stops it And if you were to roll it 
on ice, it would roll for a very long .... time^ or ... . dis- 
tance. But, at last, because it rubs against . . , . the ice, on 
account of the earth so strongly .... attracting it, and also 
since it is resisted by the .... air, through which it ... . 
moves, the ball would .... stop. But if it were away off in 
clear space, and were set in ... . motion, you can easily see 
that it would never .... stop, until .... something stopped it. 
And so, when a horse is running fast with a person on his 
.... bcuk, if a dog or bear were to frighten him so as to 
make him stop very .... suddenly, the boy would most 
likely, unless a good rider, go ... . over his head. 

When we say that inertia is a property of ... . matter, 
we not only mean that resting bodies cannot .... move, 
but also that .... moving bodies cannot rest, I will write 
the definition on the black-board. Inertia is the prop- 
erty OF MATTER BY WHICH BODIES AT REST CANNOT PUT 
THEMSELVES IN MOTION, AND BODIES IN MOTION CANNOT 

REST. We will repeat it. Inertia is that .... property of 

matter, by which bodies at rest cannot move, or put 

themselves , , , , in motion, and bodies in ... . motion can- 
not rest. What is this property called t James t,,,.Itis 
called inertia, 

(This property can be illustrated very beautifully by 
what is called the " doubling " of a hare when pursued by 
hounds.) 



LESSON XL. 

HUMAN ANATOMY : ARTERIES OF THE BODY. 

Now all your attention must be concentrated on our .... 
lesson, I am about to tell you to-day the names of the 
most important arteries in the body. 

When we speak of the circulatory system we mean the 

system of blood-vessels, which contain , , , ,thc bloody 

and circulate it thrdugh the body. It consists i(See' 
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Lesson xx.) of, ist, . . . . The heart; 2d, ... . The arteries ; 

3d, The capillary vessels ; and 4th, The veins. 

You must always remember that the blood flows from the 
heart through .... arteries^ and to it ... . through veins. 

The first artery that we will name is the large one that 
leads from the lel't .... ventricle^ of ... . the heart (Here 
you may rapidly revise Lesson xxii.) It is called the 
AORTA. I have written it. We will place the names, as 

they occur, upon the blackboard. All answer this 

word .... Aorta. What about it ? Ella ? . . . . The aorta 
is the largest artery in the body. It comes from the left ventricle 
of the heart. On leaving the heart it bends and passes 
downwards through the trunk of the body. Its name, 
again, is ... . the aorta. 

Now, as the aorta passes downwards, it sends off smaller 
arteries which pass around between the ribs, to the front of 
the .... body. These are named from the fact that they 
run between .... the ribs. The word that means "between 
the ribs" is intercostal. Then these are the .... inter- 
costal arteries^ which run from the .... aorta^ around the 
.... body^ between . ... the ribs. 

As the aorta extends downwards still further it gives off 

other branches. These, because they pass to the 

loins are called lumbar arteries. The word lumbar 
means belonging to the .... hinsy which is that part of the 
.... body^ near the " small " of the .... back. 

We have now three names. Anna, give the first .... 
The aorta is the large artery^ and comes from the left ventricle 
of the heart. Charlie, the next .... The intercostal arteries 
are those thai run between the ribs. Mary, the next .... 
The lumbar arteries run to the loins. Very well. At last 
the aorta, after traversing the trunk, separates into two 
.... branches. These two are named from the scientific 
name of the thigh bone, which is called the femur. (See 
Lesson xviii.) They pass down on the inner sides of the 
thigh bones, and are called the femoral arteries. The 

two branches of the aorta^ then, that pass down 

through the thighs, are called the . . . . femoral arteries. 

At the knee each femoral artery separates again into 
two . . . ipdrts^onfioi which iis called the anterior, and 
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the Other the posterior tibial arteries. They receive 
these, names from one of the bones of the leg, the tibia. 
(See Lesson xviil) The posterior tibial artery runs 
down BEHIND the tibia, and the anterior tibial artery be- 
fore it. 

Now we will again revise before prpqeeding. First we 
have .... the aorta; ad, ... . the intercostal arteries^ between 

, . , , the ribs ; 3d, the lumbar arteries, running to ... . 

the loins ; 4th, .... the femoral arteries, in the .... thighs; 
5 th, ... . the anterior and posterior tibial arteries, . These 
divide, at the ankles, into smaller branches extending to 
, . . ,the toes. The arteries of the toes are called digital 
arteries. Those of the fingers are also called .... digital. 
The Latin word Digit means a finger. So the arteries 
of the fingers and toes will most likely be called .... digi- 
tal arteries. 

Now we will go back and name those arteries that pass 

..... upwards, and to the arms. From the aorta 

two branches pass up through the neck, called the carotid 
arteries. (Accent on the second syllable.) Let us all 
repeat these names as I point to them .... Aorta; Inter- 
costal; Lumbar ; Femoral ; Anterior Tibial ; Posterior 
Tibial ; Distal; Carotid, 

Next we have those that supply the .... arms, with . 

blood. The artery pf the arm first passes beneath the col- 
lar bone or clavicle (See Lesson xviil), and is hence 
called the subclavian artery. Sub, you know, naeans 

under, and subclavian will mean passing under the 

clavicle. 

Then as it passes down the upper arm, it is called the 
AXILLARY artery. (Accent on first syllable.) Let me hear 
these last two names from all ... . subclavian, and .... 
axillary. This artery, in the ... . arm, is called, as it 
passes under the .... clavicle, the .... subclavian artery, 
and in the upper arm , , , , the c^illary artery. 

The axillary artery, at the .... ^^^?z«^— (point to the 
elbow, and when you require such an answer, always use 
a gesture, to keep the attention and indicate your answer, 
only those who are looking can answer,) — separates into 
two branches. One follows the ulna and the other 
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the RADIUS, the two bones of the lower .... arm. (See . 
Lesson xviii.) Hence they are called the ulnar and 

RADIAL arteries. All repeat. They are the uinar, 

and ..... radial arteries. They receive these 

nameSy from those of the bones oi , , , .the lower arm^ the 
.... ulnar y and ... . radius. 

We have already said that the arteries from the .... 
wristy to ... . the finger-ends y are called .... digital. 

And now we will rapidly recapitulate. The blood flows 
from, the left .... ventricUy of ... . the hearty into . ... the 

aorta ; from this branch of the intercostal arteries, 

which lie ... . between the ribs. Then it also gives off the 
.... lumbar arteries, going to .... the loins ; next it sepa- 
rates into .... two partSy the .... femoral arteriesy which 
in their turn separate and form the anterior and posterior 

.... tibial afierieSy and these form also the digital 

arterieSy of the .... toes. Proceeding upwards to th6 .... 
necky are the .... carotid arteries ; and passing under the 

clavicle or collar bone are the subclavian arterieSy 

which, in the upper arm, take the name of ... . axillary 
arteries ; these, at the .... elbowSy separate into .... two 
branches eachy one called the .... *. tilnar artery, and the 
other . ... the radial. They get these .... names, from 
those of the .... bones of the arm, which are . . . , the ulna 
and radius. The ulnar and radial arteries at length form 
the .... digital arteries, of the .... arm. 



LESSON XLL 

THE ARTS : WEAVING. 



When we spoke of Memory we stated that it would be 
quite impossible to remember a thing in which we take no 
. . . . interest, or do not . . . . understand. Now you will 
demonstrate that you take an ... . interest, in our .... 
lesson, if you give good .... cUtention. 
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What we know about anything is called a . . . . science^ 
(See Lesson xxxii.) and what we do, depending on that 

science, is called an art. Then an art is a 

method of ... . doing something. The art of painting is 
the art or way of making .... pictures, by ... . painting. 
It is one of the Fine Arts. And you would call a man who 
practices the Fine Arts an ... . artist. What is an artist ? 
Carrie? (She repeats.) 

To-day our lesson is on one of the Arts, the Art of 
Weaving. This, you know, is the art of making .... 
cloth, I called it the art of ... . weaving. The instru- 
ment with which cloth is made is called .... a loom. In 
large manufactories they operate a great number of ... . 
looms. 

Then we will first speak of the different things of which 

cloths are made. Books are made of. . . .paper. 

And the paper is called by a certain name because the 
book is made of it. The paper is called the . . . . ? Let 
me write the word. Material. The paper is the .... 
material, of which , , , , the book is made. Annie, of what 
material are combs generally made ? . . . . Combs are made 
of India-rubber and horti. And the horn or ... . rubber y we 
call the .... material, of which , , , , the combs are made. 
And cloth is manufactured of certain kinds of .... . 
material. 

Now you can all understand that substances like sand or 
sawdust would not do to make .... cloth. What kind of 
materials or substances are used ? Only those that are 
. . . . ? There is a word which means consisting of long 

hairs. It is fibrous. This means consisting of 

fibres, or ... . hairs. Cloth, then, can only be ... . made, 
from substances that are . . . , fibrous, or consist of . . . . 
fibres, Willie, repeat that. (He repeats.) Well, you may 

now raise hands to mention substances that are 

fibrous, of which cloth , , , , is made, Mary ? . . . . Cotton. 
Sam ? . . . . Wool, Ellen ? . . . . Hair, John ? . . . . Grass 
of some kinds. Yes, coarse cloths called stair-cloths are 
made from .... grasses, Emma ? . . . . Flax. Sarah? .... 
SUk. Well, that is enough. Hands down. We may say 
that anything that is . * * .fibrous, can be ... . manufactured 
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into cloth. Or, inverting our sentence, all kinds of fibrous 
.... substances, or, the other word .... materials^ can be 
used for ... . manufacturing cloth. 

We said in one of our former lessons (See Lesson xix.) 
that all those substances which are derived from the organs 
of animals and plants are called .... organic. Now raise 
hands those who can tell me whether the materials used 
are organic or inorganic. ' Libbie ? . . . . They are organic. 
Then we will introduce this word into our statement. All 
organic .... materials, that are . . . , fibrous, are suitable 
for ... . weaving. Who will repeat this ? Annie, you may 
do so. (She repeats. Call on others for a full statement.) 

Now you have doubtless often heard a building called a 
FABRIC. Raise hands those who have. Well, I see that 
some have. Hands down. Anything made in a loom, 
that is, any kind of an article that is ... . woven, is also 
called by this name, a . . . , fabric. When it is nice and fine, 
it will be a delicate . . . , fabric, but such articles as stair- 
cloths or carpets would be coarse . . . , fabrics. The name 
fabric then is often given to articles that are .... woven, 
or made in a ... . loom, Mary, repeat that. (She repeats.) 
Alice, what kind of a fabric would you call silk ? . . . . 
Silk is a beautiful delicate fabric. And muslin is also a 
.... delicate fabric. Besides being delicate, since they are 
woven, they are called, as I now write, textile fabrics. 
Delicate textile fabrics are generally more expensive than 
.... coarse ones. 

Now, let us review. What we know is a . . . . science, 
and what we do is called , , , , an art. Our lesson to-day 
is about , , , , the art of weaving, or of making .... cloth. 
Cloth is manufactured in an instrument called , , ,, a loom. 
Those substances of which we make .... cloth, are called 
the .... materials ; and cloth cannot be made from such 
materials as sawdust or ... . sand, but from . . . .fibrous 
materials. Since these materials are derived from the 
organs of plants and .... animals, they are called .... 
organic. You may now supply these three words. Cloth is 
made of . . . , fibrous organic materials. Anything woven 
is said to be ... . textUe, Cloth is a . . . . textile fabric. 
Such things as carpets are very .... coarse fabrics, while 
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muslin, or crape, or fine silk is , . . . a delicate fabric. We 
will continue this lesson at .another .... time. 



LESSON XLII. 

HISTORY : CAREER OF NAPOLEON. 

To-day we are to have a lesson in History. 

Everything that happens to nations, and to the most re- 
markable men, is written down and calted by this name. 
It is called .... History. Let me write a good definition, 

or meaning, of the word History on our blackboard. 

History is a record of remarkable events. If I speak 
of United States History, I am talking of the record of 
.... events^ that occurred in ... . the United States. And 
what would we mean, Fannie, by a History of Minnesota ? 
. . . . A History of Minnesota would be a record of events 
that happened in Minnesota. 

We are to speak of some events in French History that 
are connected with the life of Napoleon. He was one of 
the Emperors of ... . France. His life was very remark- 
able, and is equally interesting. Of whom are we to speak ? 
Hands up. Harry ? (He repeats the subject.) 

Does any one know wl^n and where Napoleon was born ? 
I will tell you. * He was born in the city of AjacCio, (pro- 
nounced A-yat-ce-o,) in the Island of Corsica, which is in 

the Mediterranean, and belongs to ... . France. James, 

repeat that .... Napoleon was bom in Ajaccio, in Corsica^ 
an island in the Mediterranean belonging to France. Raise 
hands all who can repeat it. Well, hands down. We wil 
go further. 

This was more than one hundred years ago. He was 
born in the year 1769. When he was about sixteen years 
old, he was sent to a military school, to learn to be .... « 
soldier. This school was in Brienne, a city near Paris. 
Napoleon, we will repeat, attended the .... military school^ 



Lesson xui.] ORAL TRAINING LESSONS. II7 

at ... . Srienne^ a city of ... . Francey near the city of ... . 
Paris, While there, he often signalized himself by his 
bravery and skill during sham-fights. Batteries were often 
constructed in winter, of ... . snow. Then, the storming 
party with Napoleon at their head as leader, never failed 
to defeat their opponents, and capture their .... batteries. 
In this way he acquired a taste for the life of .... ^ soldier. 
And so he joined .... the army. Yes, he joined the French 
army, and very soon had excellent opportunity of showing 
his talents — his military .... talents. 

All repeat. We are now speaking of . . . . Napoleon; he 
was born in ... . Ajaccio, a city of ... . Corsica, an island 

in the Afediterranean Sea, in the year 1769. 

When about sixteen, he entered the .... military school, at 
.... Brienne, a city near .... Paris, While there he often 
showed his .... skill, and ... . courage, when storming the 
. . . snow batteries, of the opposing . . . , force. 

Now, I will tell you that shortly after he joined the .... 
French army, he had to accompany the troops to a city in 
the South of France. Its name is Toulon. (Pronounced 
Too-long. The g only faintly.) The French troops were 
besieging the city of . . . . Toulon, A little incident occurred 
here which showed his appreciation of bravery. He was 
dictating a dispatch to a sergeant who was writing on a 
drum-head, when a cannon-ball came whizzing past and 
tore away the ground just beside them, causing some sand 
or dust to drop on the paper. Instead of showing any 
signs of fear, the sergeant simply remarked to Napoleon, 
" We won't need any sand (or blotter) on this document." 
For this evidence of heroism Napoleon afterwards procured 
his promotion. 

Shortly after, Napoleon was called to the capital of France, 
to ... . Paris, to take charge of the government troops, 
against the revolutionary forces. Here he gained a bril- 
liant victory with a mere handful of men against a force ten 
times as' strong. On this account he received Command of 
the French army which had been fighting in Italy. It had 
met with very little success ; but, on the other hand, it had 
been many times .... defeated. The entire army, when 
Napoleon took charge of it, had been driven almost to the 
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summits 6f the mountains that separate .... France^ from 
.... Italy. (Point to each on the map.) They are called 
the .... Maritime Alps, Those who composed the .... 
army^ away up among the glittering summits of the .... 
Maritime Alps ^ were almost perished by ... . cold^ and fam- 
ished with .... hunger. They had no heart to engage in 
.... battle. This was because they had not a good leader. 
For a leader, they were now to have .... Napoleon, "When 
he took charge of the army he addressed them thus : " My 
good, brave fellows, I am sorry to find you so uncomfort- 
able and miserable. But cold, hunger and exposure form 
the school in which good soldiers are trained. Follow me, 
I will soon lead you on to comfort, plenty, fame and vic- 
tory ! " Now what effect do you consider that words like 
these would have ? George },,,,! think thai the soldiers 
would take courage^ and fight bravely. Well, that is just 
what they did. 

The first thing that Napoleon did was to make up a plan. 
In war, a plan is called a .... ? It is called a stratagem. 
The Austrian and Italian armies had now followed them to 
the mountains that lie between .... France and Italy, So 
Napoleon thought that the best thing that he could do 
would be to go round quietly and get between them and 

their own country. They could not then get any 

supplies, or any help, or ... . assistance. Well, they rushed 
down the mountain slopes ; and their manoeuvre, or as I 
called it before a . . . . stratagem^ succeeded so well that 
they entirely defeated the .... Austrians^ and .... Itali- 
ans, They then captured the city of Turin, and at length 

got possession of all the fortresses of Northern 

Italy, 

In order to continue this narrative, we will have to wait 
till we can put it in another .... lesson. 

All review rapidly. Our lesson is about .... Napoleon, 

He was born in ... . Ajaccio, a, city in the island of 

Corsica, He was educated in the military .... school, of 
.... Brienne, a city near .... Paris, He distinguished 
himself after he joined the .... army ; first, , , , , at the 

siege of Toulon, and second, at an engagement near 

Paris, He was then placed in command of the French 
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.... armyy that was operating in .... , Italy, He found 
them almost .... starved^ and .... discouraged^ but soon 
led them on to ... . victory. 



LESSON XLIII. 

CHEMISTRY : ACIDS, BASES, AND SALTS. 

We have before stated that such substances as wood, or 
soap, which are composed of different kinds of ... . matter^ 
are said to be ... . compound; but others, like iron, being 
only one kind of ... . mattery are .... simple. (See Lesson 

XXXVIII.) 

' Raise hands those who have seen limestone. Well, I 
see that you all have. I have a piece of marble here, 
which is pure limestone. When limestone is burned in a 
.... kiln, it becomes .... lime. Now is there any differ- 
ence between limestone and lime ? George } When 

water is poured on lime it produces a different effect to that 
caused when poured on limestone. James ? . . . . The lime is 

lighter than limestone. Harry ? Lime is softer than 

limestone. Now what is it that makes this change in the 
limestone while in the kiln ? I wish you all to raise hands 
who can tell me what the change is that the limestone 
undergoes when it becomes lime. 

What do you say, Harry? .... The fire dries the water 
out of the lifnestone. Let us see whether this is so or not, 

Harry. He says that while in the kiln, the heat 

expels the .... water, from the .... limestone, or dries it, 
thus converting it into .... lime, and causing it to become 
much .... lighter. Now, Harry, if this were so, by pour- 
ing more water on the lime, after taking it from the .... 
kiln, we could restore it to its former condition, causing it 
to again become .... limestone. But George said a few 
moments ago that this would not happen. Does lime 
become limestone when water is poured upon it;, George ? 
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.... No, sir, it crumbles and dissolves, while limestone will 
not do that. Then we have proved that it is not by drying 

out the water, that limestone becomes lime. 

Well, how is it ? As there are no hands up, I will tell you. 
I will always give you facts, but let you draw your own 
conclusions. 

The limestone is found to be composed of. two sub- 
stances. The first is that which is taken from the kiln 
after it is burnt. It is the .... lime. The second is a gas. 
It is the same as one of the gases that comes fprth in our 

breath. (By a gesture they will understand what 

answer to make here.) It is called carbonic acid gas. 
The first we called lime. Now who can tell me the names 
of the two substances that compose limestone ? Libbie ? 
.... Limestone is composed of lime and carbonic acid. 

By its name you see that this gas is an acid. I will be 
able to tell you better what an acid really is in a future 
lesson. Acids, like vinegar, are distinguished by a sour 
.... taste. This gas, which we called .... carbonic add 
gas, also has a sour .... taste; but as it is a gas it is only 
slightly sour. Still, it is an ... . acid. Then the lime with 
which this .... ctcid, combines, is called the base. So an 
ACID is said to combine, or unite with a base. , You may 
repeat that, Mary .... An acid is said to combine with a 
base. 

When lime combines with carbonic acid, which is the 
acid, and which the base ? Hands up. Eddie .>.... Car- 
bonic acid is the acid, and lime is the base. And what would 
you call the limestone, which is formed of these two ? Let 
me write it. It is called a salt. That which is formed 
of an acid and a base is called , , , , a salt. Limestone, 
then, IS , , , , a salt. 

You have all seen common salt. As its name shows, it 
is .... ^ salt. Then it must be composed of an acid and 
, , , , a base. Then, is it simple or compound ? Ella ? ... . 
It is Compound, Now, I will tell you that the acid which 
combines with a . . . . base, to form common .... scUt, is 
not properly an acid. But it takes the place of an acid, 
and therefore we will call it an ... . acid. It is called 
CHLORINE, and the base is called sodium. The chemic^ 
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name of salt is chloride of sodium. This is the best 

name, for it shows the name of the acid and also the base. 

Now for a rapid review. The acid of common salt is 

.... chhrincy and the base is ... . sodium ; the salt which 

they form is chloride of sodium^ which is another 

name for .... common salt Limestone is also a . . . . salty 
although it does not dissolve like common .... salt. In 
it the acid is ... . carbonic acidy which is a kind of ... . 

gas; and lime is the base. And, generally, we say 

that an acid combines with , ., , a base^ to form ,,,. a salt. 

Who will repeat this ? George ? An acid combines with 

a base to form a salt. 



LESSON XLIV. 

.HISTORY : FIVE GREAT NATIONS OF ANTIQUITY. 

. I suppose that you all know that the oldest history that 
we have is contained in the Bible. This book tells us of 
the oldest nation of which we have any .... history. It 
was a great nation, and had very powerful kings. It con- 
tained some immense cities, so we are told in ... . theBiblCy 
where we find its history. But they have been des- 
troyed, and no longer .... exist. Not even their ruins are 
to be ... . seen. They have been buried beneath the sods 

of ages. The people of this nation, are no longer 

known as a nation, and perhaps do not exist at all. What 
nation was this ? The oldest nation of which we read in 
the Bible ? Hands up. 

I see that no one can tell me. All listen attentively. It 
was the Babylonian nation. Or, simply, Babylon. It 
also had another name. Assyria. The first name I gave 

you, all answer Babylon, or, the other .... Assyria, 

It was in that part of the world which is called Asia Minor. 
Dp you remember the names of any of its cities ? George ? 
. Babylon wets one. Yes, and another was Nineveh. 
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Babylon and .... Nineveh, were the two largest .... cities^ 

in the kingdom of Babylon, or ... . Assyria. This 

was the oldest nation of which we .... have any history. 

At length this kingdom was overthrown by another that 

was also very powerful. It has likewise ceased to 

exist. It was the Persian kingdom. Let me hear it from 

all The Persian kingdom. What about it, Alice ? 

, , , , It was the second kingdom of antiquity, ■ Did I say so t 

... , No, sir. Well, George? You said it conquered 

the Babylonian kingdom. Very well. Now I will tell you 
that before it arose to power and eminence, another nation 
had arisen in the northern part of Africa, in this country 
.... Egypt, (Point to it on the map.) What would you 
call the name of this kingdom ? Hands up. Frank ? . . . . 
It would be called the Egyptian- kingdom. Right. I will 
also place this on our blackboard. Egyptian. This was 
the second .... kingdom. 

First, . , * , the Babylonian ; 2d, , ,\ , the Egyptian; and 
3d, , , , . the Persian, which conquered , , . , the Babylonian 
kingdom. The first and, third were in .... . Asia; the 
second. .... wc^ in Africa. 

Then there were still two others. They were both in . . . . 
Europe. (Pointing to it.) One was in this country. . . . 
Greece. What will we call it .^ /. . . Emma ^. .... It is the 
Grecian kingdom, or . . . . nation. It had a great king, who 
conquered all the test of the world, and then cried because 
there was nothing more to .... . conquer. His name was 
Alexander the Great. Well, Sam, I see your hand up. 

Did he conquer the United States ? No, Sam, he did 

not. The people of our country came from . . . .Europe, 
since the discovery of ... . America. But Alexander lived 
many hundreds of years before this. He conquered all the 
world that was then .... known, which was only portions 
of the eastern .... continent. Each of these .... kingdoms, 
in its turn, conquered the rest oi ... .the world. 

After some time another nation arose which conquered 
the .... Grecian nation, as well as the rest of ... . Europe. 
It received its name from the cit}' that was the capital of 
the empire, this city .... Rome. Hence it was called the 
Roman nation. Let me write it with the others. 
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Roman. It was during the existence of the Roman empire 
that our Saviour was born. Christ was born in a country 
that belonged, as. all others did, to . . . . Rome, He was 
bom in . / . , Palestine. The Roman empire was so power- 
ful that Rome was called " The Mistress of the World." 
Let me see how many will remember this quotation from a 
celebrated poet : 

"Where Rome, the Mistress of the World, 
Of yore, her eagle wings unfurl'd.,' 

What do you think, Sam, is meant by " unfurling her 
eagle wings ? ".. .... I suppose they had an eagie^ as we have, 

for a national emblem. That is correct. 

Now let us recapitulate. The first of these five .... 

kingdoms, of antiquity, was .... the Babylonian ; 2d, 

. . . . the Egyptian; 3d, ... . the Persian, which conquered 
. . . . the Babylonian ; 4th, . ... the Grecian; 5th, ... . the 
Roman. The Babylonian was also called . ... the Assyr- 
ian. One of the kings of the Grecian kingdom was .... 
Alexander the Great. And it was during the time of the 
Roman .... kingdom, that Christ was bom. 



LESSON XLV. 

MANUFACTURES — BROCADED SILK ; JACQUARD LOOM. 

The materials used for producing cloth, (See Lesson 
XLi.) are derived both from the vegetable and animal king- 
doms. Those derived from the latter, the .... animal king- 
dom, are the most important. Perhaps the most valuable 
is the one of which we will speak to-day, Silk. 

Of the countries of Europe the most noted in the produc- 
tion of silk fabrics is the one to which I now point 

France. In the south of ... . France, mulberry bushes, on 

whose leaves the silk-worms feed, grow abundantly, 

and the climate is neither too cold nor . ... too warm, for 
raising the silkworms themselves, or for producing the 
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finest quality of silk. Just at this point, where the 

Saone flows into , , , » the JRhone, which you would call their 
.... confluence^ is situated the city of ... . Lyons, Repeat 
that. Harry. (He repeats.) Raise hands all who can. 
The two whose hands are not raised, Angus and Emma, 
will remain at recess, when I will assist them to prepare 
this statement upon their slates. All repeat together .... 
Lyons is at the confluence of the Rhone with the Saone. It is 

in the southern part of France. This city was the 

most celebrated in all Europe for a very long .... period^ for 
the production and .... manufacturey of . . .. . silk, Kate, 
you may now state all about Lyons. 

The particular kind of silk made there was known as 
BROCADED SILK. Let me hear these two words from all 
.... Brocaded silk. Raise hands all who know what bro- 
caded silk is. Hattie 1 , , , , It has flowers on it. Painted 
on} ,,,, Ido not know, sir. Does any one know ? I will 
tell you. It has the appearance of having flowers and 
other patterns, or designs, in relief, or raised upon its 
surface, while it is really perfectly smooth. You may 
repeat this, George. (He does so.) 

Brocaded silk was formerly exceedingly difficult to ... . 
make, or ... . manufacture. The loom in which it was .... 
made, was very imperfect. Those parts called treadles, 
which are usually moved by ... . the feet, had to be opera- 
ted by children. This was a very unfortunate thing for 
these .... children, both physically and intellectually, that is 
both for their bodies and .... minds ; for they could not 
attend .... school, having to work all ... . day, and some 
two or three being required for each .... loom. But this 
was not all. From being in this position all .... day, the 
chest became .... contracted, or ... . drawn together, which 
induced disease that ended in ... . death. No silk-weaver, 
for this very reason, lived over thirty-six or forty years. 
This was a very sad thing. The children, you see, would 

grow up with weak, sickly bodies, and undeveloped 

and ignorant .... minds. 

At length the Emperor proposed to bestow a great 
reward upon any one who would invent a . . . . loom, that 
would not require the. . . • childrtn^s labor. Several men 
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went to work on the* problem. The successful man was 
Marie Joseph Jacquard. This skilful Frenchman in- 
vented . , , , a Zoom, such as was .... required. It made 
the finest kind of ... . brocaded silk, and relieved the .... 
children, from their .... labor. 

But we are now about to see the sad effects of ignorancie 
upon people, however skilful they may be in the arts. 
These silk-weavers of ... . Lyom, reasoned very falsely 
about the matter. They concluded that it would make 
them much poorer — ^poor as they were already. They said, 
" If this new .... loom, makes more and better .... silk, 
and does not require the aid of ... . children, it will lower 
the price of ... . silk, and we will starve." And, however 
unaccountable it may appear to us, they actually forcibly 
took Jacquard's .... loom^ out of his ... . home, and burnt it 
on the public square. Who can state again what happened 
to the Jacquard loom, and why? Carrie? (She states it.) 

In a future lesson I will tell you other interesting facts 
about these things, as I have not time in this lesson. But 
before we close, let us review. Of the materials used for 
, . . . weaving, that are derived from the animal .... king-^ 
dom, perhaps the most expensive is ... . silk. Of the cities 

of Europe, that most .... celebrated, for the 

manufacture, of ... . brocaded silk, was .... Lyons, at the 
.... confluence, oi , , , , the Rhone and Saone, in southern 
.... France. Here a loom was .... invented, by a man 
named .... jFacquard, and called from him the .... yac- 
quard loom, which obviated the necessity of employing 
children. But by the ignorance of the silk- 
weavers, the first Jacquard loom was forcibly taken and 
burnt. 



• . • • 



LESSON XLVI. 

ASTRONOMY — THE SOLAR SYSTEM : ASTEROIDS : ORBITS. 

The sun and the planets that revolve .... round it, are 
called by a name which I will place on the blackboard. 
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The Solar System. Let me hear* it from all . . . . The 
Solar System, Solar means " belonging to the sun," and 

this system of worlds is called the Svlar systeniy 

because they .... revolve round the Sun, The planet on 
which we ... . live^ is called . , , , the Earth, Between it 
and the Sun are .... two planets^ the first of which is ... . 
Mercury^ and the second .... Venus, (See Lesson xxiv. 
and xxvin.) They are at a less distance from . , , . the 
Sun^ than . , , , the Earth, and are therefore called .... 
inferior planets. 

Then after passing the Earth, we find those that are 
called .... superior. The first of them, which is fourth in 
order from , . , , the Sun, is called .... Mars; the fifth 
is ... . Jupiter — ^it is the largest of the . . . , planets; sixth 
is ... . Saturn ; seventh .... Herschel, which was called 
after its ... . discoverer; and the eighth, which is the last 
of the . . . , planets, is . . . , Neptune, 

Now I suppose that you imagine that these planets are 
all at regular distances from each other. And those who 
think so are correct. Their distances apart are regulated 
by a fixed law. The distance gradually increases from 
each planet to the next beyond it. But during the course 
of observation it was found that the distance between Mars 
and the next beyond it, that is ... . jFupiter, was twice as 
great as it should be to conform to this law. But no 
astronomer was able for a long time to find in this space 
any .... planet. But at last an astronomer named Piazza 
discovered a very small .... planet, in this region. It was 
so small that it excited much curiosity. Consequently 
observers were all on the look-out, and in another year, 
another astronomer named Olbers discovered another.- 
Then was found two .... others. In a few years, a great 
number were found, all in this space between .... Mars 
and yupiter. We now know of above one hundred of these 
small planets. They are called asteroids. I wish to 
hear this word from all ... . Asteroids. The asteroids 
revolve round the .... Sun, as the other .... planets do, 
and as we have just said are found between .... Mars and 
yupiter. 

Now, does it not seem strange to see so many very small 
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planets where there should only be one ? How do you ac- 
count for this ? Well, Sara, what have you to say.? .... 
Perhaps it was only one planet once, and was blown to pieces. 
Well done, Sam. That is what the most celebrated astroa- 
omers think. I will tell you that some of these planets 
which are called .... asteroids, are so small that a man 
could jump up to a distance of sixty feet from the surface, 
if he could stand on one of them ? On our earth, the at- 
traction of gravitation (See Lesson xxxvii.) is so ... . 

powerful, that a man could not jump up more than two or 
three . . . .feet, from .... the ground. But there are asteroids 
so ... . stnall, that the attraction of . . . . gravitation, on them 
becomes very slight. It becomes so ... . slight, that we 

could jump up sixty feet, from the ground, A 

western farmer could almost cultivate the whole surface of 
one of theiri if there is a proportionate amount of water sur- 
fsice to that which we have on .... //^<? earth. 

The last point to which I call attention is this : When a 
ship sails through the water do you think she leaves such 
a track behind her that another could follow her next day ? 
.... No, sir. She leaves no ... . trcuk, or ... . path. So 
you have heard of the " trackless ocean." Now, do you 
think that a planet leaves any path as it revolves round the 
Sun ? . . • . No, sir. But you can imagine one. And the 
imaginary path which a planet follows in revolving round 
• . . . the Sun, is called its .... ? It is its orbit. What is 

the orbit of a planet, Bessie? Aplanefs orbit is the 

imaginary path that it makes in going round the Sun, 

Now let us review. Between .... Mars and Jupiter, we 

find a greater distance, than that which we would 

expect, judging from the distance of the other planets. 

In this .... spcu:e, we find a number of small .... planets, 
called .... c^teroids. They number nearly .... one hun- 
dred. They are supposed to be fragments of a larger .... 
planet, which has been .... blown to pieces. We have also 
noticed that the imaginary .... path, oi , , , , a planet, in 

its ... . revolution, round , , , . the Sun, is called its 

orhiL 
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LESSON XLVIL 

THE ARTS : REDUCTION OF METALS FROM THEIR ORES. 

You can all doubtless tell me the name which is given to 
such substances as iron, copper, tin, lead, zinc, etc. Raise 

hands all who know it. Annie ? Metals, What about 

them ? . . . . Iron^ copper ^ titty lead and zinc, are called metals. 
Who can mention others ? Henry ? . . . . Brass is a metal. 
Well, it is a combination of several ..... metcUs. Kate ? 
.... Silver and gold are metals. Yes. George ? . . . . Quick- 
silver is a metal. Is it in any way different to the others ? 
.... YeSy sir; it is a liquid metal. 

Now can any one tell me where we obtain metals ? Are 
they in the form of metals when they are found ? . . . . Th^ 
are found in the ground. Yes, that is true, but do people 
find iron all ready made for use ? I see you cannot now 
tell. Let us investigate the matter from what you already 
know. When we allow a piece of steel or iron, such as an 
axe or a saw, to remain outside exposed to the weather for 
several weeks, we find it at last all covered over with what 
wecall....r«j/. Repeat this, Eugene. (He repeats.) Now, 
what is rust ? Hands up. Does no one know ? You know 
the name of the principal gas in the atmosphere. It is . . . . 
oxygen.^ In explaining the nature of flame (See Lesson xxi.) 
we said that fire is caused by the .... union, or . . . . com- 
bination, of this .... oxygen, with the substance which .... 
bums. Now, rusting of metals is a species of burning. 
The metal combines with .... oxygen, and forms what we 
call .... rust. Then rust is merely some metal combined 
with * . . . oxygen. Willie, you may now state to the school 
what IRON rust is ... . Iron rust is iron (ombined with oxy* 
gen. Bessie, what is zinc rust ? . . . . Zinc rust is zinc com- 
bined with oxygen. (Ask for other similar cases.) 

Now I will inform you that iron and the other useful .... 
metals, are always found in this .... condition, or ... . state; 
that is, combined with .... oxygen, or some similar . . . • 
substa?ice. When the iron is in combination with oxygen 
it is called oxide of iron. What would you call lead and 
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oxygen in combination ? George ? . . . . Lead and oxygen 
would form oxide of lead. And so it would also be with 
other .... metals. 

Well, the iron, zinc, lead and other .... metals^ having 
been exposed to the weather, and especially exposed to 

the ..... oxygen^ have all changed to rtist^ or ..... ? 

The other word that I just now wrote on the board was .... 
oxide. We mean by this, Harry, that these metals .... 
have combined with oxygen. But we sometimes find them 
combined with other . ^ . . . substances^ such as carbonic 
ACID. This gas, when combined with iron, forms carbo- 
nate OF IRON, which is very much like oxide of iron. 
(Ask for this statement.) 

I will now try whether you can answer another question. 
If I were to find a quantity of oxide of iron somewhere on 
the ground, how could I contrive to extract the iron from 

the rust ? You tell me that the rust consists of irofi and 

oxygen. Now how could I expel the oxygen and retain the 
iron ? Well, Eddie } , , , , By heating it, Bnt I will ihform 
you, Eddie, that heating it, alone, no matter how strongly, 
would not do. This would only tend to keep it more firmly 
in the condition of rust. When a blacksmith heats a piece 
of iron until it becomes .... red^ or even .... whitCy small 
scales of this substance .... rusty continually drop off while 
he hammers it While the iron is ... . hqty it very readily 
combines with .... oxygen^ pf the .... air. The hotter it 
is> the more readily will it ... . combine. Now if we keep 
on making the rust hotter, do you think it would ever 
change back to iron ? . . . . Noy sir. No, because this is 
the very best means of changing the iron into .... rust; 
and if even a particle were to become iron again, in the 

intense heaty it would immediately again combine 

with .... oxygen^ and form .... rust. But it could not, 
under these conditions, change back again into .... iron. 

Now what do you think of this, Eddie ? It is quite evi- 
dent that this will not do. Your answer, however, 

was good, as it indicated attention. Has any one a differ- 
ent view? Well, I will allow you all to investigate this 
until we have another lesson on the subject (Here review 
tl^ former part of the lesson.) ; ;' 
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LESSON XLVIII. 

NATURAL SCIENCE : TRADE WINDS. 

We stated in our lesson on wind (See Lesson xxv.) that 
it is caused in the following way : The air at the earth's 
.... surface^ becomes .... heatedy and consequently .... 
expanded. When expanded, since it occupies more .... 
space^ it becomes much .... lightery and therefore .... 
rises; at the same time the surrounding .... a/r, rushes in 
to ... . supply its place, (Use gestures here.) • ■ 

Now, from what you know of climate, where would you 

expect this cause to affect the air most? George? 

^t the Equator it would affect it most. Correct. Those 
countries that lie between the Tropics of Cancer and .... 
Capricorfiy are called .... intertropical. In intertropical 

countries^ the heated air is continually ..... risingy to 

the upper regions of the .... atmosphere. 

Now, all may raise hands who can tell me how its place 
is supplied. Willard ? . . . . The cooler air of the temperate 
regions rushes in and takes the place of that which ascends. 
Very good. We can now pass on to our next point. 

One of the earth's motions is round its own .... axis. 
It rotates on its ... . axiSy once in ... . twenty four hours. 
Now I want you to listen carefully to my next question. 
(If you have a globe, illustrate it.) If we take one point 
anywhere at the Equator, and a second point say one mile 
from the North Pole, which point moves the faster of the 
two ? Angus ? Be careful how you answer ? . . . . The first 
point moves the more rapidly. Why do you think so, Angus ? 
Never make a statement unless you have a reason for it 
.... The first point goes 25,000 miles in 24 hours, while the 
second one goes only about three miles in the same time; there- 
fore the first must move more rapidly. Then you would 
conclude that the farther we go from the Equator, the 

more slowly, does each point move, Bessie, 

repeat this. (She does so.) 

And, in the next place, since the air moves around with 
the land or water on which it ... . rests, the particles of air 
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towards the poles will move more slowly than those near 

the Equator, For this reason, the air which rushes 

in from the temperate regions, when it comes near the .... 
Equator^ must be left .... behind. People living near the 
.... Equator^ therefore, would find the air moving back 

in a direction opposite to that in which the earth is 

rotating. 

Who can tell me the direction in which the earth rotates ? 
I will tell you. It rotates from West to East. The sun 
appears to move from .... East to West, on account of 
the earth's motion being . . . ,/rom West to East, A point, 
then, at the equator, moves towards .... the East; and if 
the air coming from .... the temperate regions, is. left ..... 
behindyiX. will be moving over the surface, apparently, from 
East to West. Or, a man at the .... Equator, would say 
that the wind was blowing from , , , , the East, This wind, 
at the equator, blowing from .... East to West, receives 
the name of trade wind. It probably receives this name 
because it is so advantageous to ... . trade, or com- 
merce, (Now call on different individuals to state what 
trade winds are, where they blow, and their causes.) . 

In consequence of these .... trade winds, which blow 
from .... East to West, in the regions on each side of ... . 
the Equator, a ship leaving this city in Mexico, called .... 
Acapulco (point it out on the map of the World,) can sail 

completely across the Pacific Ocean, to the continent 

of . . . . Asia, with a fair wind all the way. Well, Sam, I 
seSyour hand raised, what is it? . . . ,Ican^t see how the 
ship can get back again, if it is always blowing from East to 
West, Well, this shows me that we have one boy, at least, 
who thinks. Can any one tell Sam how the ship would 
return ? As there are no hands raised I will tell you, Sam. 
The navigator is aware of the fact that at some distance 

north of the Tropic of Cancer (point to it), these 

winds, which we call .... trade winds, do not prevail, or do 

not blow. Other variable winds blow here, and 

ships returning to ... . America^ do not sail in. the region 
.of the,. . . „ trade winds, but return by sailing farther . .., . 
.North 

We will continue our lesson on Winds at some .other 
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time, and will then find some strange and interesting facts. 
We will now review our lesson. (Here rapidly review.) 



LESSON XLIX; 

CHEMISTRY : GENERATION OF CARBONIC ACID. 

You are all satisfied that those who do not give theii 

best attention, cannot learny or answer. 

Then you may all prepare to give your attention by sitting 
in the proper .... positiony and looking this .... way. 

Raise hands all who can remember how we proved that 
wood is made of various kinds of matter. Robbie ? . . . . 
We proved it by analysis. Right. We analyzed the .... 
woody by means of . . . . heat ; that is, we separated it into 
the different .... substances, of which it is ... . con^osedy 
or ... . made up. We proved in this way that it is ... . 
compound. 

We also referred in the same lesson (See Lesson xliii.) 
to limestone. Those who remember whether it is simple 
or compound may raise hands. Sarah ? . . . . Compound. 
At first you thought it was .... simple, or made up of only 
.... one kind of matter, I told you, however, that it is ... . 
compound. We will now describe it. 

Raise hands all who have ever seen lime. How is it 
made ? Angus ? . . . . Limestone is burned in a kiln for some 
hours, and when taken out is found to be lime. Your answer 
is good. Now I wish to ask you what changed the lime- 
stone to lime ? . . . . 77ie heat. How ? Do you remember 
our lesson on Acids, Bases and Salts ? (See Lesson xliii.) 
Henry ? . . . . By driving off the carbonic acid into the air. 
Yes, limestone is composed of two .... substances, which 
are .... lime cmd carbonic acid gas. And by heating it in 
a . . . • idlH^ the carbonic acid gas is ... . driven qff,ot . , . . 

ex^^j^ed^ and therefore nothing but the lime .... rtmmns 

^ t • ■•,■,,• • -« • t •• • . . ^ ^^ ...... ••'.*■ 
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I am now prepared to show you another mode of pro- 
ducing this gas from limestone. The lime, you say, is 
combined or ... . united, with the .... carbonic acid. They 
like each other, apparently, very .... much ; or they are 
said to have a very strong affinity for each other. Re- 
peat my statement, Ella ? . . . . Lime and carbonic add have 
a strong affinity for each other. Now, if I can place with 
limestone some substance which likes the lime better than 
it is liked by the .... carbonic acid, with which it is already 
.... combined ; we repeat, if we can find some other .... 
substance, that has more or greater . . . . ? What word did I 

use just now ? Here we have it on the blackboard 

affinity, for the .... lime, than , , , , the carbonic add hc^, 
this substance, you would expect, would instantly unite or 
.... combine, with the .... lime, and allow the .... car- 
bonk add, to ... . escape, or ... . go free. 

Let us further illustrate. Charlie and Harry are firm 
and steadfast friends. They are always in company. On 
some fine day they walk down the street. As they pass a 
certain point, Frank, one of Charlie's old friends, whom he 
knew in the East ten years before, is observed coming up 
the other side oi , , , , the street. Now raise hands those 
who think they know what would happen. John ? . . . . 
Charlie would leave Harry, and run over to meet Frank, 
Very good. And now let us make our statement again 
about the ..... limestone. It consists of ... . lime, and 
carbonic add ; if, however, we introduce some other .... 
substance, which the lime prefers to the .... carbonic add, 
at once the lime leaves the .... carbonic acid, to unite with 
this new .... substance, and the carbonic acid being a gas, 
escapes into , , , , the air. The new substance introduced 
I will here tell you, is called Hydrochloric acid. James, 
you may now describe this process again. (He does so. 
Do not leave it till all can.) 

(Procure a glass jar with a neck from one to two inches 
* ia diameter. Fit a cork to the neck. Perforate the cork, 
and pass through it a glass tube that exactly fits in the ori- 
fice. Bend the tube in the fiame of a spirit lamp so as to 
make it lead downwards. Now place some pieces of lime- 
stoneKor.marble, iatbe j V, afi4j).our upQn it afeput a table- 
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spoonful of hydrochloric acid diluted with twice as much 
water. Then insert the cork and tube. The carbonic acid, 
after all the common air in the glass is expelled, will issue 
abundantly. It is so heavy that it can be collected in glass 
or other vessels, such as tumblers, at the extremity of the 
tube. It can even be poured from one glass to another. 
A candle-flame may be extinguished by pouring it gently 
from a glass upon the flame. A lighted candle attached to 
a wire and lowered into a glass of carbonic acid is immedi- 
ately extinguished.) 

Now let us revise. We have just described another pro- 
cess for generating or ... . producing, the gas which is con- 
tained in ... . limestone, which is ... . carbonic ctcid. We in- 
troduce some substance, which likes the ..... lime, 

better than . , , ,the carbonic acid does. This substance is 
.... hydrochloric acid. It combines with the .... lime, 

and allows the carbonic acid to escape; it passes out 

through this bent .... tube. 



LESSON L. 

NATURAL SCIENCE — LIGHT AND HEAT : REFRACTION, 
REFLECTION AND ABSORPTION. 

You will all remember that we named three things in 
Nature that are considered to have no weight They are 

said to be imponderable. What are they 1 Harry ? 

Light, Heat, and Electricity. (See Lesson xxix.) 

What about them ? Annie ? . . . . They are the three impon- 
derable bodies of Nature, Raise hands all who will make 
the complete statement. Ella ? (She makes it.) 

Now our principal source of light and heat is the 

sun. The sun sends off or emits, its light and 

heat, in straight lines called .... rays, ■ The word which 
means " to send off in rays "is .... . radiate, Frank, you 
may state this agaiQ . . . . ^27ie sun rcuiiatesits light and h^. 
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We are now prepared to extend this subject further. 
When the rays of ... . Hght^ or ... . heat, pass off from any 
source such as . . . . M^f sutiy you can see that they will pro- 
ceed in their course until they are interrupted. Repeat 
this, Eddie. (He repeats.) Well, in what ways may they 
be interrupted ? I will tell you. They are interrupted by 

meeting objects. When a ray meets an objecty it is 

interrupted^ that is, its progress is interfered with. 

This is done in three different ways that we will now pro- 
ceed to consider. 

When a ray of light or heat comes in contact with any 
object, . three things may happen to it. What are they? 
All think carefully. Let me direct your thoughts. When 

the rays of light from a lamp-fiame strike the glass 

chimney, what becomes of them ? Do they stop there ? . . . . 
No, sir. They pass through. Do they pass through any- 
thing besides the glass t Sam ? . . . . They pass through the 
air. That is correct. We have now taken one step. 
There is a name given to a substance that will allow rays 
to pass through it. Raise hands those who can give it. I 
will: write it. It is called a medium. What is a medium ? 
George? (He states it.) 

The air, then, is .... ^ medium, for the rays of . . . . light 
or heat. So also is .... . glass ; that is, these substances 
allow rays to ... . pass through them. Do you know of any 
others ? Fannie ? . . . . Is water a medium f I will ask all 
who think, it is to raise handsl Can you see through water ? 

I see nearly all hands raised. Water is a medium. 

Now, water is thinner than glass, and air is thinner than 

water. Then if air is thinner than water, the water, 

when compared with the air, is more . . . . ? When speak- 
ing of the air, we said that in the upper regions it is very 
; . . . rtfr^, and at the earth's surface it is ... . dense. We 
now wish to use these two words. Air is thinner or ... . 

rarer, than water; and the water would be, on the 

other hand, more .... dense than air. Of the three, glass, 

water, and air, the glass is densest, and the air ... . 

the rarest. 

Now I will tell you that when a ray passes from a rare 
medium, into a dense one, it is bent towards 
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THE DENSE ONE. But the word that is used instead of 
bent is refracted. The rays are .... refracted, or ... . 

benty towards the dense mediutny when they pass into 

it from a . . . . rarer one. And this bending of the rays is 
called REFRACTION. Emily you may now tell me what 
refraction means. 

But a piece of iron would not be a . . *. . . medium ; it 

would not allow the rays to pass through it. What 

then would become of them.? When a rubber ball is 

thrown against a hard surface it rebounds. Well, 

Frank I The rays would rebound. Well, this is one 

thing that might happen. And I will tell you that this is 
called REFLECTION. When the rays strike a surface, they 
are sometimes .... reflected, Reuben, repeat this. (He 
repeats). 

Still another effect. When a ball is thrown against a 
surface of water or mud, what then ? Does it rebound ? 
.... No, sir. What happens when water is placed about 
a sponge ? Ella ? . . . . The sponge absorbs the water. Very 
good. Ella has just used the word we want I am now 
writing the word. Absorption. Sometimes when rays 
strike an ... . objecty they are .... absorbed, and this ab- 
sorbing of the rays is called .... absorption, A substance 
which is black, for instance, absorbs more heat than one 
which is ... . white. Thus, in summer, it is more comfort- 
able to wear .... white clothes, than .... black. 

All now answer rapidly. When rays of .... . light or 

heat, meet an ... . object, they are either allowed to 

pass through, or are .... reflected, or absorbed. The 

substance which allows them .... to pass through, is called 

a medium. And when they pass from one . . . • . 

medium, into .... another, they are said to be ... . refracted. 

All may repeat these three words, ist, R^'oction ; 

2d, . . . . R^ection; and 3d, ... . Absorption. 
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ceding or following in the series, so that the scholar, in passing from one to an- 
other, is only conscious, by the presence of the new book, of the transition. 

11. THE PBIGE is reasonable. The National Readers contain more matter 
than any other series in the same number of volumes published. Considering 
their completeness and thoroughness they are much the cheapest, in the market. 

12. BINBINQ-. By the use of a material and process known only to themselves, 
in common with all the publications of this house, the National Readers are war- 
ranted to outlast any with which they may be compared— the ratio of rdative da« 
rabinty b'eing to Ibefr fnfltat m two to one. 

1^ 
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WATSON'S INDEPENDENT EEADEES. 



This SdridS is desigiied to meet a general demand for emaUer and cheaper 
books than the National Series proper, and to serve as well for intermediate yol- 
nmes of the National Headers in large graded schools requiring more hooks than 
one ordinary series will supply. 

Bssmty. The most casual observer is at once Impressed with the unparalleled 
mechanical beauty of the Independent Headers. The Publishers belieTO that the 
aesthetic tastes of children may receive no small degree of cultivation from their 
very earliest school books, to say nothing of the importance of making study at- 
tractive by all such artificial aids that are legitimate. Li accordance with this 
view, not less than $35,000 was expended in their preparation before publishing, 
with a result which entitles them to be considered " The Perfection of Common 
School Books." 

SdlectionS. They contain, of course, none but entirely new selections. These 
are arranged according to a strictly progressive and novel mettiod of developing 
the elementary sounds in order in the lower numbers, and in all, with a view to 
topics and general literary style. The mind is thus led in fixed channels to profi- 
ciency in every branch of good reading, and the evil results of * scattering * as prac- 
tised by most school-book authors, avoided. 

Tho nilLStratioZlS, as may be inferred from what has been said, are elegant 
beyond comparison. They arc profhsc in every number of the series from the 
lowest to the highest. This is the only series published of which this is true. 

Thd Typd is semi-phonetic, the invention of Prof. Watson, ^y it every 
letter having more than one sound is clearly distinguished in all its yariatlons 
without in any way mutilating or disguising the normal form of the letter. 

ElOS'ltion ii taught by pre&tory treatises of constantly advancing gradtr and 
completeness in each volume, which are iUustrated by wood-cuts in the lower 
books, and by black-board diagrams in the higher. Prof. Watson is the first to 
Introduce Practical Illustrations and Black-board Diagrams for teaching this 
branch. 

Foot NotSS on every page afibrd all the incidental instruction which the 
teacher is usually required to impart. Indices of words refer the pupil to the 
place of their first use and definition. The Biographies of Authors and others 
are in every sense excellent. 

Economy' Although the number of pages in each volume is fixed at the 
minimum, for the purpose recited above, the utmost amount of matter available 
without overcrowding is obtained in the space. The pages are much wider and 
larger than those of any competitor and contain twenty per cent more matter than 
any other series of the same type and number of pages. 

All tlld Great Features. Besides the above an the popular features of tho 
National Headers are retained except the Word-Building system. The latter 
gives place to an entirely new method of progressive development, based upon 
••me of the best features of the Word System, Phonetics and Objtfet Lessons. 

3 
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The National Beaders and Spellers. 

THEIB BECOBD. 

These 1>ookB hare been adopted by the School Boards, or official authority, of 
tlie following important States, cities, and towns-— in most cases for exclusive use. 

Tbe State of Minnesota, 

Tlw State of MissourL 

The State of Alabama, 

' The State of North Carolina. 
The State of Ijouisiana. 



New York. 

New York Cily. 
Brooklyn. 
BoiBilo. 
Albany. 
Bochester, 
Troy. 
Srracnfle. 
IQmira. 
&c., &c. 

Pennsylvania. 

Beading. 
Lancaster. 
Brie. 
Scranton. 
Carlisle. 
Carbondalo. 
Meadville. 
Schnylldll Hayen. 
Williamsport 
Norrlstpwn. 
Bellefonte. 
Altoona. 
&c.', &c. 

New Jersey. 

Newark. 
Jersey City. 
Faterson. 
Trenton. 
Ca^iden. 
Elizabeth. 
New BnmswidE. 
Fhillipsborg. 
Oranse. 
0C., Ac 

Delaware. 
Wilmington. 

D. O. 

Washington. 



Illinois. 

Chicago. 
Peoria. 
Alton. 
Springfield. 
Aurora. 
Galesbnig. 
Bockford. 
Bock Island. 
&c., &c. 

Wisconsin. 

HUwankee. 

Fond da Lac 

Oshkosh. 

Janesville. 

Bacine. 

Watertown. 

Sheboygan. 

"La Crosse. 

Waukesha. 

Kenosha. 

&C., <£!C. 



Michifcan. 

Grand Bapids. 
Kalamazoo. 
Adrian, 
oackson. 
HoLToe. 
Lansing. 
&c., &c. 

Ohio. 

Toledo. 
Sandusky. 
Conneaut. 
Cliardon. 
Hudson. 
Canton. 
Salem. 
&c., &c. 



Indiana. 
New Albany. 
Fort Wayne. 
Lafiiyette. 
Hadisoh. 
Logansport. 
Lidianapdlis. 

Iowa. 

Davenport. 
Burlington. 
Muscanne. 
Mount Pleasant. 
&c. 

Nebraska. .. 
Brownsville. 
Lincoln. 

&c. 

Oregon* 
Portland. 
Salem. 
&c. 

Virginia. 
lUchmond. 
Norfolk; 
Petersburg. 
Lynchburg. 

&c 

South Carolina. 

Columbia. 

Charleston. 

Georgia. 
Savannah. 

Xiouisiana. 
New Orleans. 

Tennessee. 
Memphis 



The BSucfMoMi BidUUn records periodically all new points gained. 
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SOHOOIi-ROOM CARDS, 

To Accompany the National Beaders. 



i^« ♦ •-< 



Eureka Alphabet Tablet . *i 50 

Presents the alphabet upon the Word Method System, by irhich the 
child wiU learn the alphabet in nine daysi and make no small progress in 
reading and speUing la the same time* 

National School Tablets, lo Noa *8 oo 

Embrace reading and conversatiional exercises, object and mors] les- 
sons, form, color, &c A complete set of these large and el^antly illus- 
trated Cards will embellish the school-room more than any other artieto 
offomitore. 



READING. 

Fowle's Bible Reader |i oo 

The narratire portions of the Bible, chronologically and. to^caUy a^ 
ranged, Jadicioosly combined with selections from the Fsalms, Provwrbs, 
and other portions which inculcate important moral lessons or the great 
truths of Chzistianity. The embarrassment, and difficulty of rea^ng the 
Bible itself, by course, as a class exerdsoi are obviated, and its use aiad* 
feasible, by this means. 

North Carolina First Reader ^ 

North Carolina Second Reader • . • . • 65 
North Carolina Third Reader i oo 

Prepared expressly for the schools of this State, byC. H. Wiley, Super- 
intendent of Common Schools, and F. M. Hubbard, Professor of Litera- 
ature in the State University. 

Parker's Rhetorical Reader i oo 

Designed to familiarize Readers with the pauses and otlier marks in 
general use, and lead them to the practice of modulation and infleetUm of 
the Toice. 

Introductory Lessons in Reading and EIo-* 

cution 75 

Of similar character to the foregoing, for less adraneed classes. 

High School Literature i 50 

Admirable selections from a long list of the world*s best writers, for ex- 
ercise in reading, oratory, and composition. Speeeb^s, 4i«legves, aad 
model letters represent the latter department. 



nc JVational Series of Standard Sekool^Sooks* 

ORT HOGRAP HY. 

SMITH'S SEBIES 

Bapplies a speller for every class in graded schools, and comprises the most eom* 
plete and excellent treatise on English Orthography and its companion 
branches extant 

1. Smith's Little Speller $20 

First Bonnd in the Ladder of Learning. 

2. Smith's Juvenile Deflner 46 

Lessons composed of familiar words grouped with reference to dmilar 
signification or use, and correctly spelled, accented, and defined. 

3. Smith's Grammar-School Speller .... 50 

I^mlKar words, gronped with reference to the sameness of sound of syl- 
lables differently spelled. Also definitions, complete mles for spelling and 
formation of derivatives, and exercises in false orthqgraphy. 

4. Smith's Speller and Deflner 's Manual • 90 

A complete SehoU Dictionary containing 14,000 words, with various 
other nsuUl matter in the way of Boles and Exercises. 

5. Smith's Etymology— Small, 76; Complete . 1 26 

TIm first and only Etymology to recognize the Anglo-Saaon our VMOner 
tongue; containing also full lists of derivatives from the Latin, Greek, 
OaeUe, SwediA, Norman, Ac., dec ; being, in fact, a complete etymology 
of tbe language for schools. 

Sherwood's Writing Speller ....... 15 

Sherwood's Speller and Deflner ..... 16 

Sherwood's Speller and Pfonouncer . . . 16 

The Writing Speller eonsists of properly ruled and namberM blanks 
to receive the words dictated by ttie teacher, with space for remarks and 
corrections. The other volumes may be used for the dictation or ordinary 
class exercises. 

Price's English Speller *i6 

A complete spelling-book for a!l grades, containing more matter than 
** Webster,** manufactured in superior styte, and sold at a lower price— 
consequently the cheapest speller extant. 

Northend's Dictation Exercises 63 

Embracing valuable information on a thousand topics, communicated 
in such a manner as at once to relieve the exercise of spelling of its usual 
tedium, and combine it with instruction of a general character calculated 
to profit and amuse. 

Wright's Analytical Orthography .... 25 

This standard work is popular, because it teaches tiie elementary sounds 
in a plain and philosophical manner, and presonu orthography and or- 
thoepy in an easy, uniform system of analyfils or parsing. 

Fowlers False Orthography 45 

Exercises for correction. 

Page's Normal Chart ♦a 76 

The elemtntary sDnnds of the language for the schoolroom vaUSi 
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ENGLISH GRAMMAR. 



CLARX'S DIAGRAM SYSTEM. 



Clark's First Lessons in Grammar ... 45 
Clark^s Normal Grammar (New), . • . . . i oo 
Clark's Key to English Grammar .... 75 
Clark's Analysis of the English Language • 60 
Clark's Grammatical Chart .*3 75 

The theory and practice of teaching grammar in American schools is 
meeting with a tht>rough reyolutioa from the use of this system. While 
the old methods offur proficiency to the pupil only after mnch weaiy 
plodding and dull memorizing, this affords from the inception the ad* 
vantage of practuial Ob^t Ttaching^ addressing the eye by means of il« 
lustrativo figures ; furnishes association to the memory, its most power- 
ful aid, and diverts the pupil by taxing his ingenuity. Teachers who are 

. using Claric'S Grammar uniformly testify that they and their papfis find 
it the most interesting study of the school course. 

Like all great and radi<»l improvements, the system naturally met at 
first with much unreasonable opposition. It has not only outlived tho 
greater part of this opposition, but finds many of its warmest admirers 
among uiose who could not at first tolerate so radiod an innovation. All 
it wants is an impartial trial, to convince the most slceptiod of its merit. 
No one who has fairly and intelligently tc^.ted it in the school-room has 
ever been known to go back to the old method. A great success is al- 

. ready established, and it is easy to prophecy that the day is not far dis- 
tant when it will be the <mly system of teacking English Grammar. As 
the System is copyrighted, no ether text-booics can appropriate this ob- 
vious and great improvement. 

Welch's Analysis of the English Sentence • i 25 

Eemarkable for its new and simple classifica:ion. its method of treat- 
ing connectives, its cxplaxmtions of the idioms ana constructive lawf of 
theluiguage, &c 



ETYMOLOGY. 



»-♦- 



Smith's Complete Etymology, . • • • • • l £5 
Smith's Condensed Etymology, "^5 

Containing the Anglo-Saxon, French, Dutch, German, Welsh, Danish, 
Gothic, SwediBh, Gaelic, Italian, Latin, and Greelc Roots, and the English 
words derived therefrom accurately spelled, accented, and defined. 

The Topical Lexicon, • • • l 75 

This work is a School Dictionary, an Etymology, a compilation of syn- 
onyms, and a manual of general information. It differs from the ordinary 
lexicon in being arranged by topics instead of the letters of the alphabet, 
thus realizing the apparent paradox of a ** Readable Dictionary." An 
unusually i^uable school-book. 
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Clark's Diagram Englislr Grammar. 

TESTIMONIAIiS. 
Frm\ J. A. T. Dubnin, Principal j)ubwrM R, C. Acadefmi)^ Iowa, 
In my opinion, it is well calculated by its system of analysis to derelop those rational 
CaeultioEi which in the old systems were rather left to derelop themselveSi while tho 
memory was overtaxed, and tho pupils discouraged. 

From D. A. Cox, School Commiagioner^ Warren Countyj lUinoia, 

I have examined 150 teachers in the last year, and those having studied or taught 
Clark's System have universally ^ood fifty per cent better examinations than those 
having studied other authors.- 

From M. n. B. Bubski, Ihrincipal Jfaaonie InatUtUA, Oeorgetoum, TennBtaee, 

I traveled two years amusing myself in instructing (exclusively) Grammar dassM 
with Clark's system. • The first class I instructed fifty days, but found that this was 
more time than was required to impart a theoretical knowledge of the science. 
During the two years thereafter I instructed classes only tltirty days each. Invariably 
I proposed that unless 1 prepared my classes for a more thorough, minute, and accu- 
rate knowledge of English Grammar than that obtained from the ordinary books and 
in the ordinary way in from one to two years, I would make no charge. I never 
failed in a solitary caSe to far exceed the hopes of my classes, and made money and 
character rapidly as an instructor. 

From A. B. Douglass, School Commissioner, Delaware County, New York, 

I have never known a class pursue the study of it under a live teacher, that has not 
•aoceeded ; I have never knowu it to have an opponent in an educated teacher who 
had thoroughly investigated it; I have never known an ignorant teacher to yxJ^inlnfl 
It ; I have never known a teacher who has used it, to try any other. 

Frofm J. A. Dodgb, Teacher and Leetwrer on English Grammar, Kentucky, 
We are tempted to assert that it foretells the dawn of a brighter age to our mother- 
tongne. Both pupil and teacher can fare sumptuously upon its contents, however 
hic^y they may have prized the manuals into which they may have been initiated, 
and by which their expressions have been moulded. 

From W. T. Chapman, Superintendent Public Schools, Wellington, Ohio. 
I regard Clark's System of Grammar the best published. For teacmng the analysis 
€f tfas £ngllf>h Language, it surpasses any I ever used. 

From F. 8. Lton, Pritvcipal South Korwalk Union School, OmneetuftU. 
Daring ten years* experience in teaching, I have used six different authors on th« 
•nfcjecfrof English Grammar. I am fully convinced that Clark's Grammar is better 
ealonlated to make thorough grammarians than any other that I have seen. 

From Catalooux or Roiibieb*s Coxmkboiai. Collbob, St. Louis, Missouri, 
We do not hesitate to assert, without fear of successful contradiction, tliat a bettor 
knowledge of the English language can be obtained by this system in six weeks than 
hy the old methods in as many months. 

From A. Piokxtt, President of the State Teacheri Association, Wisconsin. 
A thorough experiment in the use of many approved authors upon the subject of 
Biq^Ush Grammar has convinced me of the superiority of Clark. When the pupil has 
eompleted the course, he is left upon a foundation of principle, and not upon the die- 
*Mm of the author. 

J^rom Gsa F. MoFablakd, Prin, McAUisterville Academy, Juniata Co., Penn, 
At the first examination of public-school teachers by the county superintendent, 
when one of our student teachers commenced analyzing a sentence according to Clark, 
the sapexintendent listened in mute astonishment until he had finished, then asked 
what that meant, and finally, with a very knowing look, said such work wouldn't do 
bere, and asked the applicant to parse the sentence right, and gave the lowest certifi- 
cates to all who barely mentioned Clark. Afterwards, I presented him with a copy, 
end the next fall he permitted It to be pardallv used, while the third or last fall, he 
•penly commended the system, and api)ointed three of my best teachers to explain it 
at the two Institutes and one County Convention held since September. 



For ftirther testimony of equal force, S39 the PubUshers* Special Circular* oi 
cnofBt nombers of the EdocatioMl Bulletin. 
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GEOGRAPHT. 



<■•#•■» 



NATIONAL GEOGRAPHIOAL SYSTEM. 

THE SERIES. 

'} I. Monteith*8 First Lessons in Geography, • • . $ S5 
'II. Monteith's New IVIanual of Geography, . . . 1 10 
fill. McNally's System of Geography, . . . • . 2 00 

INTERMEDIATE OR ALTERNATE TOLTJHBB. 

*". Monteith's Introduction to the Manual, .... 63 
2*. Monteith's Physical and Political Geography, .• • 1 88 



ACCESSORIES. 
Monteith's Wall Maps (per set) .... .«20 00 
Monteith's Manual of Map-Drawing (Allen's System) . 25 
Monteith's Map-Drawing and Object-Lessons, . . 75 
Monteith's Map-Drawing Scale, *25 

1. PRAOTIOAL OBJECT TEAOHINa. The inflmt echolar is flret introduce 
to a picture whence he may derive notions of the shape of the earth, the phenom- 
ena of day and night, the distribation of land and water, and the great natoral 
divisions, which mere words would foil entirely to convey to the nntntmred mind. 
Other pictures follow on the same plan, and the child^s mind is called upon to grasp 
no idea without the aid of a pictorial illustration. Carried on to the higher 
books, this system culminates in Physical Geography, where such matters as 
climates, ocean currents, the winds, peculiarities of the earth^s crust, clouds and 
rain, are pictorially explained and rendered apparent to the most obtuse. The 
illustrations used for this purpose belong to the highest grade of art. 

2. OLEAB, BEAUTIPUL, AHD OOEBECT MAPS. In the lower numbers the 
maps avoid unnecessary detail, while respectively progressive, and affording the 
pupil new matter for acquisition each time he approaches in the constantly en- 
larging circle the point of coincidence with previous lessons in the more ele- 
mentary books. In the Physical and Political Geography the maps embrace many 
new and striking features. One of the most effective of these is the new plan for 
displaying on each map the relative sizes of countries not represented, thus obTi- 
ating much confhsion which has arisen fh)m the necessity of presenting maps in 
the same atlas drawn on difllerent scales. The maps of " McNiUly" have long becu 
celebrated for their superior beauty and completeness. This is.tlje only school- 
book in which the attempt to make a comjiete atlas also dear and disUnct^ has 
been successful. The map coloring throughout the series is also noticeable. 
Delicate and subdued tints take the place of the startling glare of Inharmonious 
^colors which too frequently in such treatises dazzle the eyes, distract the atten- 
tion, and serve to owwhehn the aamM of towns and tlM natural fbstnret of tha 
laxidscflpo. 



National Series of Standard Schoot-Sooks* 

GEOGRAPHY-Contmued. 

3. THE VASIET7 OF MAP EXESOISE. Starting each time fi-om a different 
basis, the pnpil in many instances approaches the same fact no less than lix 
tkmeB^ thns indelibly impressing It npon his memory. At the same time this sys- 
tem is not allowed to become wearisome^the extent of exercise on each subject 
being gradnated by its rektive importance or difflcnlty of acquisition. 

• 

4. THE GHABAOTEB AITD A£RANaEMENT OF THE DESGBIFTIVE 
TEXTt The cream of the science has been carefully culled, unimportant matter 
rejected, elaboration avoided, and a brief and concise manner of presentation cul- 
tivated. The orderly consideration of topics has contributed greatly to simplicity. 
Due attention is paid to the fiicts in history and astronomy which are inseparably 
connected with, and imi)ortant to the proper understanding of geography— and 
mck only are admitted on any terms. In a word, the National System teaches 
geography as a science, pure, simple, and exhaustive. 

6. ALWATS UP TO THE TIMES. The authors of these books, editorially 
speaking, never sleep. No change occurs in the boundaries of countries, or of 
counties, no new discovery is made, or railroad built, that is not at once noted 
and recOTded, and the next edition of each volume carries to every school-room 
the new order of things. 

6. STTFERIOB QEADATIOHi This is the only series which ftimishes an avail- 
able volume for every possible class in graded schools. It is not contemplated 
tbat a pupil must necessarily go through every volume in succession to attain 
proiiciency. On the contrary, two will suffice, but tJiree are advised; and if the 
coarse will admit, the whole series should be pursued. At all events, the books 
are at hand for selection, and every teacher, of every grade, can find among them 
one exactly tuited to his class. The best combination for those who wish to 
abridge the course consists of Nos. 1, 2, and 8, or where children are somewhat ad- 
vanced in other studies when they commence geography, Nos. 1*, 2, and 8. Where 
but ttoo books are admissible, Nos. l^and 2*, or Nos. 2 and 3, are recommended. 

7. FOBM OF THE VOLUMES AHD MEOHAlOOj^i EZEGTTTIOH. The maps 
and.text are no longer unnaturally divorced in accordance with the time-honored 
practice of making text-books on this subject as inconvenient and expensive as 
possible. On the contrary, all map questions are to be found on the page opposite 
the map itself, and each book is complete in one volume. The mechanical execu- 
tion is unrivalled. Paper and printing are everything that could be desired, end 
the binding is— A. S. Barnes and Company's. 

8. KAF-BBAWIHG. In 1869 the system of Map-Drawicg devised by Professor 
JxBOXB AixsK was secured exchiHvely for this series. It derives its claim to 
originality and usefolness from the introduction of a fixed vnit qf measurement 
applicable to every Map. The principles being so few, simple and comprehensive, 
tiie subject of Map-Drawing is relieved of all practical difficulty. (In NoS. 2, 2*, 
and 8, and published separately.) 

8. AirALOGK)ITS OUTLINES. At the same time with Map-Drawing was also in- 
troduced (in No. 2), a new and ingenious variety of Object Lessons, consisting of a 
eomparlaon of the ontUneB of countries with iiimiliar objects pictoriaDy represented. 

10 
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Monteith k McNally's National Geographies. 

CKITICAL OPIIO'IONS. 

From R A. Adams, Member qf Board qf EdncaU/on^ Kew York. 

I hare found, by examination of tho Book of Supply of our Board, that consid- 
erably tho largest number of any series now used in our public schools U tho 
National, by Monteith and McNaUy. 

From Bbo. Patbick, Chief Provincial of t'le Tkist Educational Society cf the 
CimxsTiAN Bbothebs in the United States. 

"Having been convinced for some time past that tho scries of Ckiographies in 
use in our schools were not giving satisfiiction, and came for short of meeting 
our most reasonable expectations, I have felt it my imperative duty to examino 
into this matter, and see if a remedy could not bo found. 

Copies of the difTcrcnt Geographies published in this country have been placed 
at our command for examination. On account of other pressing duties wo have 
not been able to give as much time to tho investigation of all these different fieries 
as we could have desired ; yet we have found enough to convince us that there are 
many others better than those we are now using; butwecheerfollyg^ve our most 
decided preference, above all others, to the National Series, by Monteith & McNally. 

Their easy gradation, their thoroughly practical and independent character, 
their comprehensive completeness as a fhll and accurate system, the wise dls- 
crimination shown in the selection of the subject matter, the bcautifhl and copious 
illustrations, the neat cut lype, the general execution of tho works, and oth^ ex- 
eellencieSf will commend them to the friends of education everywhere. 

From the "Hoans Monthly," KashvUle^ Tenn. 
Monteith's asd McNallt*8 GEOGRApmES.— Geography is bo closely con- 
nected with Astronomy, History, Ethnology, and Geology, that It is difficult to 
define its limits in the construction of a text-book. If tho author confines himself 
strictly to a description of the earth^s surfiice, his book will bo dry, meager, and 
imintellig^ble to a chUd. If, on the other hand, he attempts to give information 
on the cognate sciences, he enters a boundless field, and may wander too fhr. It 
seems to us that the authors of the series before us have hit on the happy medium 
between too much and too little. The First Lessons^ by applying the system of 
object-teaching, rendera the subject so attractive that a chUd!, Just able to read, 
may become deeply interested in it. The second book of the course enlarges tho 
view, but still keeps to tho maps and simple descriptions. Then, in the third 
book, we have Geography combined with History and Astronomy. A general 
view of tiie solar system is presented, so that the pupil may understand the 
earth^s i>08ition on the map of the heavens. The first part of the fourth book 
treats of Physical Geography, and contains a vast amount of knowledge com- 
pressed into a small space. It is made bright and attractive by beautifhl pictures 
and suggestive illustrations, on the principle of object-teaching. Tho maps in 
the second part of this volume are remarkably clear, and the map exercises are 
copious and judicious. In the fifth and ladt volume of the series, the whole sub- 
ject is reviewed and systematized. This is strictly a Geography. Its maps are 
beautiftilly engraved and clearly printed. The map exercises aro fhll and com- 
prehensive. In an these books the maps, questions and descriptions are given in 
the same volume. In most geographies there are too many details and minute 
descriptions^more than any child out of purgatory ought to be required to Icam. 
The power of memory is overstrained ; there is confhsion— no dearly defined idea 
is formed in the child^s mind. But in*theso books, in brief, pointed descriptions, 
and constant nse of bright, aecurate maps, the whole subject Is photographed o^ 
the mind. 11 
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The National System of Geograpliy, 

By Mo2n:EiTH & Mc^KTallt. 

ITS BEOOBD, 

« 

. These popular text-books haye been adopted, by official authority, for the schools 
of the following States, cities, and associations— in mostK»ses for ezclasiye and 
onifonn use. 

STATES. 



Caufobnia. 




*j J, j^a. J. jjt u . 




MlSSOXTRT. 




Yerwont. Minnesota. 


Alabava. 




Iowa. North Carouna. 


Tjennesseb. 




Louisiana. Kansas. 








Mississippi. 






CITIES. 




New York City. 


Louisville. 


Nashville. 


Portland. 


Brooklyn. 


Newark. 


Utica. 


Savannah. 


New Orleans. 


Milwaukee. 


Wilmington. 


Indianapolis. 


Bnffldo. 


Charleeton. 


Trenton. 


Springfield. 


j^lchmond. « 


rBocbester. . 


Norfolk. 


Wheeling. 


Jersey Cftty. 


Mobile. 


Norwich. . 


Toledo. 


Hartford. 


Syracuse. 


Lockport. 


Bridgeport. 


Worcester. 


Memphis. 


Dubuque. 


StF&ul. 




ASSOCIATIONS. 




The Society of the Chbistiak Brothers, representing 40,090 pupils. 


The Franciscan Brothers, 8,000 pupils. 




Akerican Missionary Sooiett, 60,000 pupils. 





Monteith'sPhysical&Iiitermediate Geography. 

This is the. most recently published of the Geographical Series, and as mig^ 
have been anticipated, was very warmly received. 

TESTIMONIAI.S IN BBIEF. 

Thoteore I examine the better I am pleased.— J. T. Goodnow, Slate Shipt. Kam, 
ilas no superior as a text-book.— E. J. Thompson, 8upt. FUhnore Co., Minn, 
Brief; clear, suggestive, and admirably adapted.— E. Conant, Prin, VL Normal. 
It is a giem of a book.— E. A. Strong, Stipt. PubUc Schools, Grand Rapids, Mch, 
The best adapted we have seen.— O. Faville, State SupL, Iowa. 
A book that has long been needed.— A. 3. Kingman, Supt. McHenry Co., lH. 
Prepared with labor, care, and well adapted.— O. B. B.Ai^TEAD^Supt.Newburg^Jf.Y, 
The best Gteography ever published.— J. Hutchison, IHn. Boys'* Sch, J^erson, La, 
I like it very much.— A. J. Craig, StcOe Superintendent, Wisconsin. 
Cannot fiiil to awaken a new interest.— Vermont School Journal. [ Coll., Va. 

A new field cultivated with great success.— T. C. Johnson, Pres. Randolph Macon. 
Contains more common sense than any other.— J. AngbaBi Hin, MacUson AcJbwa. 
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2Jka ^aHonai Series of Standard SchoolSooks. 

MAT HEMAT ICS. 

^' WATT AM AT I^ATTO^T? 

ARITHMETIC. 

1. Davies' Primary Arithmetic « • . • • ... $ 25 

2. Davies' Intellectual Arithmetic 40 

3. Davies' Elements of Written Arithmetic . • • 60 $ 60 

4. Davies' Practical Arithmetic 90 1 10 

Key to Practical Arilhmelic 90 

5^ Davies' University Arithmetic 1 40 1 50 

Key to University Arithmetic. • • • • *1 40 

ALGEBRA. 

1. Davies' New Elementary Algebra 1 25 1 40 

Key to Elementary Algebra . . • • . *1 25 

2. Davies' University Algebra ICM) 175 

Key to University Algebra *1 60 

3. Davies' Bourdon's Algebra 225 245 

Key to Bourdon's Algebra ^25 

t3-EOMETRT. 

1. Davies' Elementary Geometry and Trigonometry 1 40 1 65 

2. Davies' Legendre's Geometry . 2 25 2 45 

3. Davies' Analytical Geometry and Calculus . . 2 50 2 70 

4. Davies' Descriptive Geometry 2 75 8 00 

MENSURATION. 

1. Davies' Practical Mathematics and IVIensuration 1 40 1 56 

2. Davies' Surveying and Navigation 2 50 2 70 

3. Davies' Shades, Shadows, and Perspective ., 3 75 4 00 

MATHEMATICAL SCIENCE. 

Davies' Grammar of Arithmetic .•50 

Davies' Outlines of Mathematical Science *1 00 

Davies' Logic and* Utility of Mathematics ..... .*1 50 

Davies' Metric System .n 50 

Davies & Peck's Dictionary of Matha<:iatk« .*5 00 
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M$ttonai Series of Standard SehoolSooks* 

DAVIES' NATIONAL COURSE of MATHEMATICS. 

ITS RECORD. 

In daimixig for this series the first place amocg American text-books, of what- 
erer class, the Pablishers appeal to the magnificent record which its Yolnmes 
have earned daring the tMrty-Jive years of Dr. Charles Davles* mathematical 
labors. The unremitting exertions of a life-time have placed the modem eerieB on 
the same prond eminence among competitors that each of its predecessors has 
Buccessiyely ei^ojed in a course of constantly improved editions, now ronnded to 
their perfect fruition— for it seemS almost that this science is susceptible of no 
ftirther demonstration. 

During the period alluded to, many authors and editors tn this department hare 
started into public notice, and by borrowing ideas and processes original with Dr. 
Davies, haye ei^oyed a brief popularity, but are now almost unknown. Many of 
the series of to-day, built upon a similar basis, and described as " modem books,^^ 
are destined to a similar fote ; while the most fiAr-seeing eye will find it difficult to 
llx the time, on the basis of any data afibrded by their past liietory, when these 
books will cease to increase and prosper, and fix a still firmer hold on the affection 
of every educated American. 

One cause of this unparalleled popularity is found in the Ikct that the enterprise 
of the author did not cease with the original completion of his books. Always a 
practical teacher, he has incorporated in his text-books from time to time the ad- 
vantages of every improvement in methods of teaching, and every advance in 
science. During all the years in which he has been laboring, he constantly sub- 
mitted his own theories and those of others to the practical test of the class-room 
—approving, rejecting, or modifying them as the experience thus obtained might 
suggest. In this way he has been able to produce an almost perfect sories of 
class-books, in which every department of mathematics has received minute and 
exhaustive attention. 

Nor has he yet retired from the field. Still in the prime of life, and ei^oying a 
ripe experience which no other living mathematician or teacher can emulate, his 
pen is ever ready to carry on the good work, as the progress of science may de- 
mand. Witness his recent exposition of the " Metric System," which received 
the official endorsement of Congress, by its Committee on Unif(Min Weights and 
Measures. 

Datibs* Ststbx is thb ackkowledged National Stakdabd fob the 
United States, for the following reasons :— 

1st. It is the basis of instruction in the great national schools at West Point 
and Annapolis. 

8d. It has received the quaxi endorsement of the National Congress. 

8d. It is exclusively used in the public schools of the National Capital. 

4tii. The officials of the Government use it as authority in all cases involving 
mathematical questions. 

6th. Our great soldiers and sailors commanding the national armies and navies 
were educated in this system. So have been a majority of eminent scientists in 
this country. All these refer to " Davies " as authority. 

6th. A larger number of American citizens have received their education from 
this than from any other series. 

7th. The series has a larger circulation throughout the whole country than any 
^other, "being extenHvefy'wectln et>ery State in the Union. 

u - • 



2^ National Series of Standard Sehdbl^fBooks. 

» ... ■ ■ r-MBiM ■ 

MATHEMATICS-Continued. 

ARITHMETICAL EXAMPLES. 

Reuck's Examples in Denominate Numbers % ^o 
Reuck's Examples in Arithmetic i oo 

These yolumes differ from the ordinary aritiunetie in their peeuUarly 
prwoticaX character. They are composed mainly of examples, and afford 
the most serere and thorough discipline for the mind. While a boolc 
wliieh should contain a complete treatise of theory and praetioe would b0 
too cumbersome for eyery-day usoi the insufficiency of praoticat examples 
has been a sonroe of cqpnplaint. 

HIGHER MATHEMATICS. 

Church's Elements of Calculus 2 50 

Church's Analytical Geometry 2 50 

Church's Descriptive Geometry, with siiades, 

Shadows, and Ferspective 4 00 

These Tolames oonstttute the ** West Point Conrse** in their MTenl 

departments. 

Courtenay's Elements of Calculus . . • • 3 oo 

A worlc especially xK>pular at the Sonth. 

Hackley's Trigonometry 3 oo 

With applications to navigation and surveying, nautical and practical 
geometry and geodesy, and logariUmiic, trigonometrica], and nautkal 



APPLIED MATHEMATICS. 

Peck's Ganot's Popular Physics i 75 

Peck's Elements of Mechanics ..... i 75 
Peck's Practical Calculus .176 

Prof. W. G. Peck, of Columbia College, has designed the first of these works for 
the ordinary wants of Bchools in the aepartment of Natural Phil(»ophy. The 
work enjoys a high repntation. 

The MecliahicB and Calcnlns are the briefest treatises on those subjects now 
published. Their methods are purely practical, and unembarrassed by the details 
which rather conthse than simplify science. 



SLATED ARITHMETICS. 

This consists of the application of an artificially slated surilEtce to the inner cover 
of a book, with flap of the same opening outward, so that students may refer to 
the book and use tne slate at one and the same time, and as though the slate were 
detached. When folded up, the slate preserves examples ana memoranda till 
needed. The material used is as durable as the stone slate. The additional cost 
of books thoa improved is trifling. 
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■Nation/it Series of standard SchootSooks. . 

_^ __^^___^ * ' * 

Davies' National Course of Mathematics." 

TESTIMONIALS. 
i^Vom L. Van Bokeelsn, State Superintendent Public Instruction, Maryland, 

The serieB of Arithmetics edited by Prof. Davies, and published by your firm, 
have been used for many years in the schools of several counties, and the city of 
Baltimore, and have been approved by teachers And commissioners. 

Under the law of 1865, establishing a uniform system of Free Public Schools, 
these Arithmetics were unanimously adopted by the State Board of Education, 
after a careful examination, and are now used in all the Public Schools of Mary- 
land. 

These Acts evidence the hi^h opinion entertained by the School Authorities of 
the value of the series theoretically and practically. 

JPYam HoRACB Webstbb, President of the Cddegeof New York, 

The undersigned has e:^m{ned, with care and thought, several volumes of Da- 
vies^ Mathematics, and is of the opinion that, as a whole, it is the most complete 
and best course tot Academic and CoUes^iate instruction, with which he is ac- 
quainted. 

From Datip N. Caup, State Superintendent of Common Schools, Connecticut, 
I have examined Davies* Series of Arithmetics with some care. The language 
is clear and precise : each principle is thoroughly analyzed, and the whole so ar- 
ranged as to fiEusilitate the work of instruction. Having observed the satisfiiction 
ana success with which the different books have been used by eminent teachers, 
it gives me pleasure to commend them to others. 

From 3, O. Wilson, Cliairman Committee on Text-DooJcs^ Washington, D. C, 

I consider Davies' Arithmetics decidedly superior vo any other series, and in 
this opinion I am sustained, I believe, by the entire Board of Education and Corps 
of Teadiers in this city, where they have been used for several years past. : 

From JoHsr L. Caufbeix, Professor of Mathevnativs, Wabash College, Indiana, 
A proper combination of abstract reasoning end practical illustration is the 
chief excellence in Prof. Davies' Mathematicar works. I prefer his Arithmetics, 
Algebras. Geometry and Trigonometry to all others now in use, and cordially re- 
commend them to all who desire the advancement of sound learning. 

I^vm Majob J. H. Whittlbbet, Government Inspector of Military Schools. 

Be assured, I regard the works of Prof. Davies, with which I am acquainted, as 
by fiir the best text-books in print on the subjects which they treat. 1 shall cer- 
tainly encourage their adoption wherever a word from me may be of any avail. . 

From T. McC. Ballaittinb, Prof. Mathematics Cumberland College, Kentucky. 

I have long taught Prof. Davies' Course of Mathemafics, and I continue to like 
their worki^. 

From John McLean Bell, B. A., Prin, qf Lower Canada College, 

1 have used Davies' Arithmetical and Mathematical Series as text-books in the 
schools under my charge for the last six years. These I have found of great efli- 
ca<7 in exciting, invigorating, and concentrating the intellectual focnlties of the 
young. 

Each treatise serves as an introduction to the next higher, by the similarity of 
its reasonings and methods ; and the student is earned forward, by easy and 
^nitdual steps, over the whole field of mathematical inouiry, and that, too, in a 
shorter time than is usually occupied in mastering a single department. I sincere- 
ly and heartily recommend them to the attention of my fellow-teachers in Qmada. 

From D. W. Steele, Prin, PhUekoian Academy, Cold Springs, Tex^s. 

I have used Davies' Arithmetics till I know them nearly by heart. A better 
series of school-books never were published. I have recommended ^them until 
they are now used in all this region of country. 



A large mass of similar " Opinions " may bo obtained by addresBins: the pub- 
lishers for special circular for Davies' Mathematics. New recommendations are 
published in current numbers of the JSkiucaiUmal Bulletin. 
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27t^ JVatk>na$ Series of Standard Schoof-SSooJbs. 

HISTORY. 

Monteith's Youth's History, $75 

A Historv of the United States.for be^oners. It is arranged upon tlie 
catechetictu plan, with iUastratiye maps and engravings, reriev qaestionfli, 
dates in parentheses (that their study may be optional with the younger 
dass of learners), and interesting Biographical Sketches of »U persops 
who have been prominently identified with the history of oar country, 

Willard's United Stales, School edition, . . . i 40 

Do. do. University edition, . . 2 25 

The plan of this standard work is chronologically exhibited in front of 
the title-page ; the Maps and Sketches are found useful assistants to the 
memory, and dates, usually so difficult to remember, are so systematically 
arranged as in a great degree to obviate the difficulty. Candor, impar- 
tiality, and accuracy, are the distinguishing features of the narrative 
portion. 

Willard's Universal History, ..... . 2 25 

The most valuable features of the " United States'* are reproduced In 
thisw The peculiarities of the work are its great conciseness and the 
prominence given* to the chronoiog^eal order of evMits. The margin 
marks each successive era with great distinctness, so that tiie pnpU re- 
tains not only the event but its time, and thus fixes the or4er of .Ustory 
firmly and usefully in his mind. Mrs. Willard's books are constantly 
revised, and at all times written up to embrace important bistorSral 
events of recent date. 

Berard's History of England, 1 76 

By an authoress well known for the success of her History of the United 
States. The social life of the English people is fellcltoudy interwoven, 
as in fact, with the civil and military transactions of the realm. 

Ricord's History of Rome, . . . . • • • 1 60 

' Possesses the charm of an attractive romance. The FaUes with which 
this history abounds are introduced in such a way as not to deceive the 
inexperienced, while adding materially to the value of the work as a reli- 
able index to the character and JUistitutions, as wcU as the history of tho 
Boman people. 

Banna's Bible History, • • . • • . . 1 25 

The only compendium of Bible narrative which affords a eonneeted and 
^ ^chronological vieff of the bnportant events there recorded, divested of all 
Wiperfiuons detaiL 

Summary of History, Complete ... . . , 60 

American History, $0 40. French and Eng. Hist. 35 

A well proportioned outline of leading events, oondendng the substance of the 
more extoisive text-book in common use into a series of statements so brief, that 
every word may be committed to memory, and yet so eomprehentdve that it 
presents an accurate though general view of Uie whoue continuous life of nations. 

Marsh's Ecclesiastical History, . . . . . 2 oo 

Questions to ditto, . 75 

Affording the History of the Church in all -ages, wlth-aeeounta e^ the.. . " 
pagan world during Biblical periods, and the character, rise, and progress 
of all Beligions, as well as the various sects nf the worshipers or Christ 
Th0 work ii entirely non-sectarian, though strictly catholU. 
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27^ JVaHonal Series of Standard SchootSooks* 

PENMANSHIP. 

Beers' System of Progressive Penmanship. 

Per dozen . . .$1 68 

This **ronT)d hand" STstem of Penmanship in ttrel-re nnmhera, com- 
mends iteelf by its simplicity and thoronghnesa. The first four numbers 
are primary books. Nos. 5 to 7, advanced books for boys. No& 8 to 10, 
advanced books for girls. Nos. 11 and 12, ornamental penmanship. 
These books are printed fh)m steel plates (engraved by McLees), and are 
unexcelled in mechanical execution. Large quantities are annually sold. 

Beers' Slated Copy Slips, per set . . • . . *50 

All beginners shonld practice, for a few weeks, slate exerdses, familiar- 
izing them with the form of the letters, the motions of the hand and arm, 
&c., &e. These copy slips, 32 in number, supply all the copies found in a 
complete seiies of writixig-books, at a trifling cost. 

Payson,Dunton&Scribner's Copy-B'ks.P-dozti 80 

The National System of Penmanship, in three distinct series— (1) Com- 
mon School Series, comprising the first six numbers ; (2) Business Series, 
Nos. 8, XI, and 12 ; (3) Ladies' Series, Nos. 7, 9, and 10. 

Fulton & Eastman's Chirographic Charts,*3 75 

To embellish the school room walls, and furnish class exercise in the 
elements of Penmanship. 

Payson's Copy-Book Cover, per hundred .♦^ oo 

Protects every page except the one In use, and furnishes ** lines** with proper 
dope for the penman, under. Patented. 

National Steel Pens, Card with all kinds . . . *15 

Pronounced by competent Judges the perfection of American-made pens, and 
superior to any fbreign article. 



SCHOOL SERIES. 
School Pen, per gross, . .$ CO 
Academic Pen, do . . 63 
Fine Pointed Pen, per gross 70 

POPULAR SERIES. 

Capitol Pen, per gross, . . 1 00 

do do pr. bozof 2 doz. 25 

Bullion Pen (imit gold) pr. gr. 75 

Ladies'* Pen do 63 



Index Pen, per gross ... 75 

BUSINESS SERIES. 

Albata Pen, per gross, • . 40 

BanlcPen, do . . TO 

Empire Pen, do . . 70 

Commercial Pen, per gross . 60 

Express Pen, do . 75 

Falcon Pen, do . 70 

Elastic Pen, do . 75 



Stimpson's Scientiflc Steel Pen, per gross .*2 oo 

One forward and ttro backward arches, ensuring great strength, well- 
balanced elasticity, evenness of point, and smoothness of execution. One 
gross in twdve contains a Scientific Gold Pen. 

Stimpson's Ink-Retaining Holder, per doz. .*2 oo 

A rimple apparatus, whic^ does not get out of order, wIthho\^s at a 
sing^ dip as much ink as the pen would otherwise realize from a dozen 
trips to the inkstand, which it supplies with moderate and easy flow. 

Stimpson's Gold Pen, $3 oo; with Ink Retainer''^ so 
Stimpson's Penman's Card, • * 50 

One doseii Steel Pens (assorted points) and Patent Ink-retaining Pea 
holder. . - - 
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2j^ J\raiionat Series of Standard School Sooks. 

BOOK-KEEPING 



Smith & Martin's Book-keeping .... $i 25 
Blanks to ditto • , *60 

This work is by a practical teacher and a practical bookokeeper. It is 
of a thoroughly popular class, and will be welcomed by every one who 
loves to see theo^ and practice combined in an easy, concise, and 
methodical form. 

The Sin^e Entry portion is well adapted to snpply a want felt in nearly 
all other treatises, which seem to be prepared mainly for the use of whole- 
sale merchants, leaving retailers, mechanics, farmers, &c^ who transact 
the greater portion of the business of the country, without a guide. The 
work is also commended, on this account, for gencnral use in Young Ladies^ 
Seminaries, where a thorough grounding in the simpler form of aeooonta 
will be invaluable to thb future housekeepers of the nation. 

The treatise on Double Entty Book-keeping combines all the advan- 
tage of the most recent methods, with the utmost simplicity of application, 
thus affording the pupil all the advantages of actual experience in the 
eounttng-honse, and gi^g a clear comprehension of Uie entire sob* 
ject through a judicious course of mercantile transactions. 

The shape of the book is such that the transactions can be presented as 
in actual practice ; and the simplified form of Blanks, three in number, 
adds greatly to the ease experienced in acquiring the science. 

D BAWING . 

The Little Artist's Portfolio *50 

25 Drawing Cards (progressive patterns), 25 Blanks, and a fine Artist's 
Pencil, all in one neat envelope. 

Clark's Elements of Drawing *i oo 

Containing full instructions, with appropriate designs and copies for a 
complete course in this graceful art, from the first rudiments of outlioo to 
the finished sicetches of landscape and scenery. 

Fowle's Linear and Perspective Drawing ' co 

For the cultivation of the eye and hand, with copious illustrations and 
directions, wUch will enable the unskilled teacher to learn the art himself 
while instructing his pupils. 

Chapman's American Drawing Book . . .♦6 00 

The standard American text-book and authority la all branches of art. 

Monk's Drawing Books— Six Numbers, per set ^2 25 

Each book contains elenen large patterns with opposing blanks. Na 1 . — 
Elementary Studies; No. 2. — Studies of Foliage; No. 3. — Landsoapes; 
No. 4. — Animals, I. ; ^o. 5. — Animals, II. ; No. 0. — Marine Views, &c. 

ftipley's Map Drawing l 25 

One of the most efficient aids to the acquirement of a knowledge of 
geography is tne practice of map drawing. It is useful for the same reason 
that the best exercise in orthography is the toriting»of difficult words. 
Sight comes to the aid of hearing, and a double impression is produced 
upon the memory. Knowledge becomes less mechanical and more intnl* 
tiva The student who has sketched the outlines of a country, and dotted 
the important places, is little likely to forget either. The impression pro 
duced may be compared to that of a traveler who has been orar tbt 
ground, while more comprehensive and aoooraie in detail 
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jRltf . s^ational Series of. Standard Schooi^jBooks. 

NATURAL SCIENCE. 



< ^ » 



- FAMILIAR SCIENCE 
Norton & Porter's First Book of Science, - $i 75 

B7 eminent Professors of Yale College. Contains the principles of 
Natural Philosophy, Astronomy, Chemistry, Physiology, and Geology. 
Amoged on the-Cateehetioal plan f6r primary classes and beginners. 



Chambers' Treasury of Knowledge, ... 1 25 

Progressive lessons apon— ^sf, common things which lie most imme- 1 

diatelv around us, and first attract the attention of the youifg mind ; 
teeono, common ol^ects from the Mineral, Animal, and Vegetable king- 
doms, manufactured articles, and miscellaneous substances ; thirds a sys- 
tematic view of Nature under the Tarioos scienc e s. May be used u a 
Beader or Text-Book. 

NATURAL PHILOSOPHY. 
Norton's First Book in Natural Philosophy, ^ 00 

By Prof. NoBTON, of Yale College. Designed for beginners ; profusely 
iUustrated, and arranged xm. the Catechetical plan. 

Peck's Ganot's Course of Nat. Philosophy, i 75 

The standard text-book of France, AmericaniEod and popularized i^ 
Prof. PfOK, of Columbia College. The most magnificent system of illus- 
tration erer adopted in an American school-book is here found. For 
intennediate dassefc 

Peck's Elements of Mechanics ^ ^^ 

A suitable introduction to Bartlett*s higher treatises on Mechanical 
Philosophy, and adequate in itself for a complete academical course. 

Bartlett's Synthetic Mechanics, 5 oo 

Bartlett's Analytical Mechanics, ^ oo 

Bartlett's Acoustics and Optics, 3 50 

A system of Collegiate Philosophy, by Fro£ Bajolxr, of West Point 
MUitary Academy. 

Steele's 14 Weeks Course in Philos. (8eer.25.). 1 50 

GEOLOGY. 
Page's Elements of Geology, 1 25 

A TOlume of Chambers* Educational Course. Practical, simple, and 
eminently calculated to make the study interesting. 

Emmon's Manual of Geology, 1 25 

The first Oeologist of the country has here produced a work worthy of 
his reputation. 

Steele's 14 Weeks Course (see p. 26) . . . . i 60 
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The j^ational Series of Seanaard SchoolSooJts. 

Peck's Ganot's Popular Physics. 

TESTIMOiriAIiS. 

From FB07. Alonzo Collin, Comdl OoUege^ Iowa. 
I am pleased with it I haye decided to introduce it as a text-book. 

From H. F. Johnson, President MacUsan CoBege^ Sharon, MUt, 
I iam pleased with Peck^s Ganot, and think it a magnificent book. 

From Pno7. Edwabd Bbooks, Pennsylvania State Normal School. 

So eminent are its merits, that it wiU he introduced as the text-book upon elo 
meutary physics in this institution. 

From H. H. Lockwoos, Professor Natural Philosophy XT. S, Naval Academy. 

I am so pleased with it that I will probably add it to a course of lectures given to 
the midshipmen of this school on physics. 

From Gbo. S. Hackib, Professor Natural History XMversUy qfNashviUe, Tenn. 

I have decided on ^ introduction of Peck^s Ganot^s Philqsophy, as I am satis* 
fled that it is the besTbook for the purposes of my pupils that I have seen, com- 
bining simplicity of explanation with elegance of illustration. 

From W. S. McBab, Superintendent Vevay Public Schools^ Indiana, 

Having careftilly examined a number of text-books on natural philosophy, I do 
not hesirate to express mv decided opinion in £EiYor of Peck^s Ganot. The matter, 
style, and iUuatration emmently adapt the work to the popular wants. 

From Ret. Sakubl MoKinnbt, D.D., Preset Aitstin College^ HuntsvittCj Texas, 

It gives me pleasure to commend it to teachers. I have taught some classes with 
ft as our text, and must say, for simplicity of style and clearness of illustraUon, I 
have found nothing as yet published of equal vuue to the teacher and puplL 

From C. T. Sfeab, Principal MapHeioood Institute, Pitt^field, Mass. 

I am much pleased with its ample illustrations by plates, and its clearness and 
aimplicity of statement. It covers the ground usually gone over by Our higher 
classes, and contains many fresh illustrations from life ordailyoccurr^ices, and 
new applications of scientmc principles to such. 

From J. A. Bantield, Superintendent MarsTiaU PubHc Schools, Miehigan. 

I have used PecVs Ganot since 1868, and with increasing pleasure and satlsftic- 
tion each term. I consider it superior to any other work on physics In its adapta- 
tion to our high schools and academies^ Its illustmticms are superb— better 
than three times their number of pages of fine print. 

From A. Schutlexi, Prqf. (^Mathematics in Baldwin XMversUy, Berea, Ohio. 

After a carefhl examination of Peck's Ganot's Natural Philosophy, and anractual 
test of its merits as a text-book, I can heartily recommend it«s admirably adapted 
to meet the wants of the grade of students for which it is Intended. Its diagnuDU 
and illustrations are unrivaled. We use it in the Baldwin tJniversity. 

From D. C. Van NonaiAN, PrindpcH Yon Norman Institute, New Tori. 

.The Natural Philosophy of M. Ganot, edited by Prof. Peck, is. In my opinion, 
the best work of its kind, for the use intended, ever^published in this country. 
Whether regarded in rehttion to the natural order of the topics, the predsion and 
clearness of its definitions, or the fullness and beauty of its iUnstrationB, it is cer- 
tainly, I think, an advance. 



For many similar testimonials, see current numbers of the doBtrated £& 
ncational Bulletui. 

21 



4 



The JVationat Series of Standeurd School' !SooJbS: .. 

NATURAL SCIENCE-Continued. 

CHEMISTRY. 

Porter's First Book of Chemistry, . » . .fi oo 
Porter's Principles of Chemistry, . • • • 2 oo 

Tho Above are widely known as the productions of one of the most 
eminent scientific men of America. The extreme simplicity in the' method 
of presenting the science, while ezhaustlTcly treated, has excited nni- 
rersal commendation. Apparatus adeqnate to the performance of every 
experiment mentioned, may be had of the publishers for a trifling sum. 
The effort to popularize the science is a great success. It is now within 
the reach of the poorest and least capable at once. 

Darby's Text-Book of Chemistry, • • • • i 75 

Purely a Chemistry, divesting the subject of matters comparatively 
foreign to it (such as heat, light, electricity, etc.), but usually allowed to 
ex^gross too mudi attenUou in erdinary school-books. 

Gregory's Organic Chemistry, 2 50 

Gregory's Inorganic Chemistry, 2 50 

The sdenoQ exhaustively treated. For colleges and medical students. 

Steele's Fourteen Weeks' Course, i ^o 

A successful effort to reduce the study to the limits of a tingle term^ 
thereby making feasible its general introduction in institutions of every 
character. The author^s felicity of style and success in making the 
science pre-eminently irUereelina are neculiarly noticeable features. 

Chemical Apparatus, to accompany "Porter" 20 00 
do do to accompany " Steele" 25 00 

BOTANY. 
Thinker's First Lessons in Botany, .... 40 

For children. The technical terms are largely dispensed with in favor 
of an easy and familiar style adapted to the smallest learner. 

Wood's Object Lessons in Botany, . • • • i so 
Wood's American Botanist and Florist, . . 2 so 
Wood's New Class-Book of Botany, • • • 3 so 

The standard text-books of tho United States in this department In 
style they are simple, popular, and lively; in arrangement, easy and nat- 
ural ; in description, graphic and strictly exact The Tables for Analysis 
are reduced to a perfect system. More are annually sold than of all others 
combined. 

Darby's Southern Botany, 2 oo 

Embracing general Structural and Physiological Botany, with vegetable 
products, and descriptions of Soafbern plants, and a complete Fleza of 
tlio Southern Ststea. ^^ 



2^ JVationat Series of Standard Sehool^SookM. 

c Ij- — 

NATURAL SCIENCE-Continued 

PHTSIOLOG-T. - 

Jarvis' Elements of Physiology, $75 

Jarvis' Physiology and Laws of Health, . i 66 

Tho only books extant which approach this subject with a proper view / 

of the true object of teaching Physiology in schools^ viz., that scholars 
may know kow to take care of their own health. In bold oontrast with - 
the abstract ATuUomies^ which children learn as they would Greek or 
Latin (and forget as soon), to discipline the nvind, are these text-books, 
using tho ecienae as a secondary consideration, and only so far as is 
necessary for tho comprehension of the lawe of health, 

Hamilton's Vegetable & Animal Physiology, l 25 

The two branches of the science combined in one volnme lead the 6tu> 
dent to a proper comprehensioa of tho Analogies of Nature. 

ASTRONOMY. 
iSteele's Fourteen Weeks' Course, i so 

Hednced to a single term, and better adapted to school nse than. any 
work heretofore published. Kot written for the information of scientifio 
men, but for the inspiration of youth, the pages are not burdened with a 
multitude of figures which no memory could possibly retain. The whole 
Bubject is presented in a clear and concise form. 

Willard's School Astronomy, i oo 

By means of clear and attractive illustrations, addressing the eye in 
'many cases by analogies, careful definitions of aU necessary technical 
terms, a careful avoidance of verbiage and unimportant matter, particular 
attention to analysis, and a general adoption of the simplest methods, 
Mrs. Willard has made the best and most attractive eUntentary Astron- 
omy extant. 

Mclntyre's Astronomy and the Globes, . . i 50 

A complete treatise for iatermediate classes. Highly approved. 

Barlletl's Spherical Astronomy, . . . . . 5 oo 

The West Pomt course, for advanced classes, with applications to tho 
current wants of Navigation, Geography, and Chronology. 

NATTIRAL HISTORY. 
Carl's Child's Book of Natural History, . . o 60 

Illustrating the Animal, Vegetable, and Mineral Kingdoms, with appli- 
cation to the Arts. For beginners. Beautifully and copiously illustrated. 

ZOOLOG-Y. 
Chambers' Elements of Zoology, 1 50 

A complete and comprehensive system of Zoology, adapted for aca» 
«emic instruction, presenting a systematic view of the Animal Kingdom 
as a -portion of external Natore. 
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Jarvis' Physiology and Laws of Health. 

TESTIMOIf lAIiS. 
J^Vom Sautel B. McLaive, Sxeperintendent Public SehooU^ Keokuk^ Town. 

I am glad to see a roally good text>book on this ninch neglected branch. This ia 
dear, concise, accurate, and eminently adapted to the cZoM-room. 

From William F. Wtees, I^neipal 0/ Academy, West Cheater, PeTmsylvama^ 
A thorough examination has satisfied me of its superior claims as a text-book to th« 
attention of teacher and taught I shall introduce it at once. 

Prmn H. R. Sanford, Principal of East Oeneaee Conference SemirMry, X. Y. 

** Janrls* PbTsioIogy*^ is receired, and fully met our expectations. We immediately 
adopted it 

Frvm Ibaao T. Goodkow, State Superintendent of. Kaneaa— published in connection 

xcith the " School Law." 

** Jaryis' Physiology," a common-sense, practical work, with just enough of anat- 
omT to understand the physiological portions. The last six pages, ou Man s Kospon 
Bibuity for his own health, are worth the price of the book. 

From D. TV. Stevens, Superintendent Public Schoola^ Fail Itivcr, Mass. 

I hare examined Janrl^ " Physiology and Laws of Ilealtli," which you had the. 
kindness to send to me a short time ago. In my judgment it is far the best work of 
the kind within my knowledge. It has been adopted as a text-book in our publle 
pehoohk 

From IIenet G. DioofT, Chairman Book CommUtee^ Boston, Mass, 

The Tcry excellent *' Physiology " of Dr.' Jarvis I had introduced into our High 
School, where the study had been temporarily dropped, believing it to be by far the 
best work of the kind that had come under my observation ; indeed, the reintrodnc- 
tton of the study was delayed for some months, because Dr. Jarvis* book could not be 
had, and we were unwilling to take any other. 

From Psor. A. P. Pxabodt, D.D., LL.D., Harvard University, 

* * I have been in the habit of examining school-books with great care, and I 
beidtate not to say that, of all the text-books on Physiology which have been ^ven to 
the public. Dr. Janris* deserves the first place on the score of accuracy, thoroughness, 
method, simplicity of statement, and constant reference to topics of practical mterest 
and utility. 

From James N. Towvaxini, Superintendent Public Schools, Hudson, N, Y, 

Every human being is appointed to take charge of his own body ; and of all books 
written upon this subject, I know of none which will so well prepare one to do this aa 
" Jarvis* Physiology ** — ^that is, in so small a compass of matter. It considers the 
pure, simple laws of health paramount to science : and though the work is thoroughly 
•dentific, it is divested of all cumbrous technicalities, and presents the subject of phy- 
aleai life In a manner and style really charming. It is unquestionably the best text- 
book on physiology I have ever seen. It is giving great satisfaction in the schools of 
thic city, where it has been adopted as the standard. 

From L. J. Bahfobd, M.D., Prof, Anatomy and Physiology in Yale Cottege 

Books on hmnaa pbyalologj, fleslgned for the nse sf fbliools, are mora genenflly a 
fiiilure perhaps than are school-books 011 most other subjects. 

The great want in this department is met, we think, in the well-written treatise of 
Dr. Jarvis; entitled ** Physiology and Laws of Health.** • * The work is not too 
detailed nor too expansive in any department, and is clear and concise in alL It la 
not burdened with an excess of anatomical description, nor rendered discursive by 
many zoological references. Anatomical statements are made to the extent of quali* 
fying the student to attend, nnderstandingly, to an exposition of those functional pro- 
cesses which, collectively, make up health ; thus the laws of health are enunciated, 
and many suggestions are given which, if heeded, will tend, to Its preservation. 



For further testimony of similar character, see current nnmbers of the Uus* 
trated Rdacatlonal Bulletin. 
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NATURAL SCIENCE. 



"FOUETEEN WEEKS" IN EACH BEMOH. 

By J. DORMAN STEELE, A. M. 

Steele's 14 Weeks Course in Chemistry . $i 50 

Steele's 14 Weeks Course in Astronomy . i so 

Steele's 14 Weeks Course in Philosophy . i 50 

Steele's 14 Weeks Course in Geology. • i so 

The nnparaUeled success of the first volume, " 14 WeeJcs in Chendstnj^^ encomw 
aged the publishers to project a complete coarse npon a similar plan, and designed 
to make the Natural Sciences popular. 

Our Text-Books in these studies are, as a general thing, dun and uninteresting. 
They contain from 400 to 600 pages of dry facts and unconnected details. They 
abound in that which the student cannot learn, much less remember. The pupil 
commences the study, is confused by the fine print and coarse print, and neither 
knowing exactly what to learn nor what to hasten over, is crowded through thc^ 
single term generally assigned to each branch, and frequently comes to the close 
without a definite and exact idea of a single scientific principle. 

Steele^s fourteen Weeks Courses contain only that which every well-lnfermed 
person should know, while all that which concerns only the professional scienttst 
is omitted. The language is clear, simple, and interesting, and the QIuBtrationd 
bring the subject within the range of home life and daily experience. They give 
such of the general principles and the prominent fiicts as a pupil can make fiunil- 
iar as household words within a singlo term. The type is large and open; therd 
is no fine print to annoy; the cuts are copies of genuine cxperimoita or natural 
phenomena, and are of line execution. 

In fine, by a system of condensation peculiarly his own, the antiior rednees each 
branch to the limits of a single term of study, while sacrificing nothing tliat is es- 
sential, and nothing that is usually retained from the study of the larger matinala 
in common use. Thus the student has rare opportunity to economize Ida Ume^ ox 
rather to employ that which he has to the best advantage. 

A notable feature is the author^a charming ^* style," fortified by an enthusiasm 
over his subject in which the student will not foil to partake. Believing that 
Natural Science is frill of fascination, he has moulded it into a forin that attracta 
the attention and kindles the enthusiasm of the pupU. 

The recent editions contain the author^s ** Practical Questions** on a plan never 
before attempted in scientific text-books. These are questions as to the nature 
and cause of common phenomena, and are not directly answered in the text, the 
design being to test and promote an intelligent use of the student^s knowledge of 
the foregoing principles. 

Steele's General Key to his Works- • • • *i so 

This work is mainly composed of Answers to the Practical Questions and Solu- 
tions of the Problems in the author's celebrated "Fourteen Weeks Courses " in 
the several sciences, with many hints to teachers, minor Tables, &c. Should bo 
on every teachers desk. 
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Steele's 14 Weeks in each Science. 

TESTIMONIAIiS. 

Frofm. L. A. ^iexe, President N, C» CfoHege. 
I have not been disappointed. Shall take pleasure in introducing thi:s 8erie& 

jFVw» J. F. Cox, Prest, Southern I'emale College, Ga. 
I am much pleased with these hooks, and.expect to introduce them. 

From J. B. Bbanhah, Prin, BrowngvUk Female College, Term, 
They are capital little books, and are now in use in our institution. 

From W. H. Goodalb, Ptqfessor SeadvUle Seminary, La, 
We are usiQg your 14 Weeks Coui'se, and are much pleased with them. 

From W. A. Boles, Supt. Shelbyville Graded School, Ind. 
They are as entertaining as a story book, and much more improving to the mind« 

From S. A, Sno^w, PrindpaZ cf IRgh School, Vxbridge, Macs, 
Steele^s 11 Weeks Courses in the Sciences are a perfect success. 

From John W. Douohtt, Neioburg Free Academy, JT. T. 

I was prepared to find Prof. Steele's Course both attractive and instructive. Hy 
highest expiectations have been fully realized. 

From J. S. Blackwell, Prest. Ghent College, Ky, 

Prof. Steele's unexampled success in providing for the wants of academic classes, 
has led me to look forward with high anticipations to his forthcoming issue. 

From J. F. Cook, PresL La Grange College, Mo. 

I am pleased tdtlrthe neatness of these boelM»and3,tbedcligfatftd diction. ' Hiave 
been teaching for years, and have never seen a lovelier littte volume than the As- 
tronomy. 

From M. W. Saiixn, Prin, cfBigh Scliool^ Morrison, lU. 

They seem to me to be admirably adapted to the wants of a pnbllc school, con- 
taining, as they do, a sufficiently comprehensive arrangement of elem^itary prin- 
ciples to excite a healthy thirst for a more thorough knowledge of those sciences. 

From J. B. Babtlet, Prin, oJ[3igh School, Concord, J\r. R. 

They are just such books as I have looked for, vLe., thoso of intereftting style, 
not cumbersome and filled up with things to be omitted by the pupil, imd yet suf- 
ficiently full of facts fbr the purpose of most scholars in these sciences in our hi^h 
schools ; «thcre is nothing but what a pupil of average ability can thorougmy 
master. 

From AxiONZo Norton Lewis, I^ndpal of Parker Academy, Conn, 

I con^dcr Steele^s Fourteen Weeks Courses in Philosophy, Chemistry, &c., the 
best school-books that have been issued in this country. 

As an introduction to the various branches of which they treat, and especially 
for that numerous class of pupils who have not the time for a more ext^ided 
course, I consider them invaluaUe. 

From Edwabd Brooks, Prin. State Normal School, MUersviHe, JRt, 

At the meeting of Normal School Principals, I presented the following resolu- 
tion, which was unanimously adopted: ''*' Reeotved, That Steele's 14 Weeks 
Courses in Natural Hiiloeophy and Astronomy, or an amount equivalent to what 
is contauied in them, be adopted fur use in the State Normal Schools of Pehnsvl- 
vania." The works themselves will be adopted by at least three of the schools, 
and« I prcfRune, by them alL 

2a 



2yU' National Series of Standard SchootSookt. 

MODERN LANGUAGE. 



French and English Primer, $10 

German and English Primer, 10 

Spanish and English Primer, 10 

The names of common ol^ecta properljr illustrated and ananged in sas/ 
lessons. 

Ledru's French Fables, 75 

Ledru's French Grammar, i 00 

Ledru's French Reader, . • • ♦ 1 00 

The anther's long experience has enabled him to present the most dor- 
onghly practical text-books extant, in this branch. The system of pro* 
Bunciation (by phonetic illnstration) is original with this author, and irill 
commend itself to all American teachers, as it enables their pupils to se- 
cure an absolutely correct pronunciation without the assistanceof a native 
master. This feature is peculiarly yaluable also to ^ self-tau^t** studentSi 
The directions for ascertaining the gender of French nouns— also a great 
Btumbling-block— 'are peculiar to this work, and will be found remarkably 
competent to the end proposed. The critidsm of teachers and the test of 
tlie school-room is invited to this excellent series, with confidence. 

Worman's French Echo, 1 25 

To teach conversational French by actual practice, on an entirel:f new 
plan, which recognizes the importance of the student learning to thxnk in 
the language which be speaks. It furnishes an extensive vocabulary of 
words and expressions io common use, and suffices to f^e tho kanier 
from the embarrassments which the peculiarities of his own tongue are 
likely to be to him, and to make him thorouglily familiar withfhe use 
of proi>er idioms. 

Worman's German Echo, 1 25 

On the same plan. See Worman*s German Series, page 29. 

Pujol's Complete French Class-Book, ... a 25 

Offers, in one volume, methodically arranged, a complete French course 
—usually embraced In series of from five to twelve iMoks, Includii^ tibo 
bulky and expensive Lexicon. Here are Grammar, Conversation, and 
choice Literature— selected from the best French authors. Each branch 
is tlioroughly handled ; and the student, having diligently completed tho 
course as prescribed, may consider himself, withont further application^ 
aufa.il in the most polite and elegant language of modern times. 

Maurice-Poitevin's Grammaire Francaise, • l 00 

American schools are at last supplied with an American edition of Uils 
famous text-book. Many of our best institutions have for y«ars been pro- 
cnriug it from abroad rather than forego the advantages it offers. Tho 
policy of putting students who have acquired some proficiency from tho 
ordinary text-books, into a Grammar written in the vernacular, can not « 
be too highly commended. It affords nn opportunity for finish and review 
at onco ; wliile oml>odying abundant practice of its own rules. 

Willard's Historia de los Estados Unidos, • 2 00 

^he History of the United States, trai^slatsd by Professors Tolov and 
Db Tosnos, will be found a valuable, instrcctivei and cntsTtaiaiosrea^* , 
Ing-boe^ fur SpanUi cLissea. "' "^^-^ - * 
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Pujol's Complete French Olass-Book. 

TESTIMONIALS. 
From, Prop. Elias Peissiteb, Union CoUege. 

I take great pleasure in recommending Pujol and Van Norman^B French ClaBS- 
Book, as th«re is no French grammar or class-book which can be compared with 
it in completeness, system, clearness, and general utility. 

From Ebwabd Nobth, President of Hamilton College. 

I bare careftilly examined Pujol and Van Norman^s French Class-Book, and am 
satisfied of its superiority, for college purposes, over any other heretofore used. 
We sludl not fail to use it with our next class in French. 

From A, Cubtis, Preset qf Cincinnati JAterary and Scientijlc Institute. 

I am confident that it may be made an instrument in conveying to the student, 
in from six months to a year, the art of speaking and writing the French with 
ahnost native fluency and propriety. 

From TTmAM Oboutt, A. M., Prin. Glenwood and Tilden Ladies'* Seminaries. 

I have used Pujol's French Grammar in my two seminaries, exclusively, for 
more than a year, and have no hesitation in saying that I regard it the best text- 
book in this department extant And my opinion is confirmed by the testimony 
of Prof. F. De Launay and Mademoiselle Marindin. They assure me tbat tlie 
book is eminently accurate and practical, as tested in the school-room. 

From Pbof. Troso. F. Db Fttmat, Hebrew Fdtieational InstittttCt Memphis^ Tenn. 

M. PuloPs French Grammar is one of the best and most practical works. The 
French language is chosen and elegant in strle — ^modern and easy. It is far su- 
perior to the other French class-books in this country. The selection of the con- 
yersational part is very good, and will interest pupils ; and being all completed in 
ofQJy one Yolome, it is especially desirable to have it introduced In our schools. 

Fvm Pbof. Jaues H. WoBMAiir, Bordentown Female College, N. J, 

The work is upon the same plan as the text-books for the study of French and 
English published in Berlin, lor the study of thoBO who have not the aid of a 
teacher, and these books are considered, by the first authorities, the best books. 
In most of our institutions, Americans leach the modem languages, and hereto- 
fore the trouble has been to give them a text-book that would dispose of the 
difficulties of the French pronunciation. This difaculty is successfully removed 
by P. and Van N., and I have every reason to believe it will soon make its way 
into mdst of our best schools. 

From Pnor. Cbables S. Bod, Ann Smith Academy, Lexington, Va. 

I cannot do better than to rccommpnd '* Pujol and Van Norman." For compre- 
hensive and systematic arrangement, progressive and thorough development of 
nil grammatical principles and idioms, with a due admixture of theoretical knowl- 
edge and practical exercise, I regard it as superior to any (other) book of the kind. 

Fivm A. A. FoBSTBB, Prin. Pinektirst Scliool, Toronto, C. W. 

" 1 have great satisfaction in bearing testimony to M. PujoPs System of French 
Instruction, as given in his complete class-book. For clearness and comprehen- 
siveness, aaapted for all classes of pupils, I have found it superior to any other 
work of the kind, and have now used it for gome years in my establishment with 
great success. 

I^fwn Peop. Otto Feddeb, Maplewood Institute, Pitt^fldd, Mass. 

The conversational exercises will prove an immense saving of the hardest kind 
of labor to teachers. There is scarcely any thing more trying in the way of 
teaching language, than to rack your brain for short and easily intelligible bits 
of conversation, and to repeat them time and again with no better result than 
extorting at long intervals a doubting ^' oni," or a hesitating " non, monsieur.*^ 



For fhrtber testimony of a Fimllar character, flea f>pecifil circular, and 
current numbers of the Educational BnlletiiL .^ ; > . 
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GERMAN. 



■^» ■♦ ■» 



A COMPLETE COURSE IN THE GEEMAN. 

By JAMES H. WORMAN, A. M. 

Worman's Elementary German Grammar -Si 50 
Worman's Complete German Grammar . 2 oo 

These volumes are designed for intermediate and advanced classes respective^. 
The hittemesB with which they have been attacked, and their extraordinary suc- 
cess in the Dice of an unprincipled opposition, are SajiA& whict^have stamped them 
as possessing unparalleled merit. 

Though following the same general method wltlL ••Otto" (that of ^Gaspey*), 
our author differs essentially in ltd appUcation. He is more practical^ more eyo- 
tematic, more accurate, and besides introduces a number of invaluable featores 
which have never before been combined in a Qerman grammar. 

Among other things, it may be claimed for Prof. Worman that he has been 
Vu Jlnt to introduce in an American text-book for learning Qerman, a system 
of analogy and comparison with other languages. Our best teachers are also 
enthusiastic about his methods of inculcating the art of speaking, of understanding 
the spoken language, of correct pronunciation ; the sensible and convenient origi* 
nol classification of nouns (in four declensions), and of irregular verbs, also de- 
ser^'es much praise. We also note the use of heavy type to indicate etymological 
changes in the paradigms^ ind, in the exercises, the parts which specially illustrate 
prcccdi2)g rules. 
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Worman's German Reader *i 75 

The finest compilation of classical and standard German Literature ever offered 
to American students. It embraces, progressively arranged, selectioni^firom the 
masterpieces of Qocthc, Schiller, Eomer, Seume, Uhland, Frelligrath, Heine, 
Scblcgcl, Holty, Lcnau, Wieland, Herder, Lessing, Kant, Flchte, Schelling, Win- 
kolmann, Humboldt, Bankc, Raumer, Henzel, Gtervinus, &c., and contains com- 
plete Ooethe's ** IpLigenie," Schiller's *' Jungfran;*^ also, for instruction in mod- 
em conversational German, Benedix's **£igensinn." 

There are besides, Biographical Sketches of each author contributing. Notes, 
explanatory and philological (after the text). Grammatical References to all lead- 
ing grammars, as well as the editor^s own, and an adequate Yocabulaty. 

Worman's German Echo H 25 

Consists of exercises in colloquial style entirely In the German, with an ado- 
quato vocabulary, not only of words but of idioms. Hie object of the system de- 
veloped in this work (and its companion volume in the French) is to breidc up the 
laborious and tedious habit of trarukUinff the ihoughU^ which is the stadenf a 
most cfitectual bar to fluent conversation, and to lead hki to think in tht kmgvoffe 
in tphich he speaks. As the exercises illustrate scenes in actual life, a considcra- 
\Ae knowledge of the manners and castoms of the German peoplo is also iKqoiiod 

from the use of this rnnTi^fil 
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Worman's German Grammars. 

TBSTIMONIAIiS. 

From Prof. R. "W. Jones, Petersburg Female CoUege^ Va. 

From what I have seen of the work it is almost certain / sliall introdtkce it into 
this institution. 

From Prof. G. CjLSiPBELL, University of Minnesota. 

A valuable addition to oar school-books, and will find many friends, and do great 
good. 

From Prof. O. II P. Cobpeew, Mary Military Inst , Md. 

I am better pleased with them than any I have ever taught I have already ordered 
through our booksellers. 

From Prof. E. S. Kendall, Ternon Academy^ Conn. 

I at once put the Elementary Grammar into the hands of a class of beginners, and 
have used it with great satisfaction. 

From Prof. D. E. IIolmes, Berlin Academy, Wis. 

Worman s German works are superior. I shall use them hereafter in my German 
classes. ^ 

From Prof. Maontts BucnnoLxz, Iliram, College^ Ohio. 

I have examined the Complete Grammar, and find it excellent. You may rely that 
it will be used here. 

From Prin. Tnos. W. Tobet, Paducali. Female Seminary^ Ky. 

The Complete German Grammar is worthy of an extensiye circulation. It ij ad- 
mirdbly adapted to the class-room. I shall nse it 

From Pnf. Alex. Eossnspitz, Houston Academy, Texas. 

Bearer will take and pay for 8 dozen copies. Mr. Worman deserves the approbation 
and esteem of the teacher and the thanks of the student 

From Prof, Q: Malmkne, Augusta Seminary, Maine. 

The Complete Grammar cannot fail to give great satisfaction by the simplicity 
of its arrangement, and by its completeness. 

Frwn Prin. Oval Pibket, Christian University, Mo. 

Jttst aueh a series as is positively necessary. I do hope the author will succeed as 
well in the French, &c., as he has m the German. 

From Prof. S. D, Uiiamaix, Dickinson College, Pa. 

The class have lately commenced, and my examination thus far warrants me in say- 
ing that I regard it as the best grammar for instruction in the German. 

From Prin, Silas Ltvsbmobe, Bloomfield Seminary, Mo. 

I have found a classically and scientifically educated Prussian gentleman whom I 
propose to make German instructor. I have shown him both your German grammars. 
lie has expressed his approbation of them £^nerally. 

From Prof. Z. Test, Hoioland ScJiool for Young Ladies, Jf. T. 

I shall introduce the books. From a cursory examination I have no hesitation in 
pronouncing the Complete Grammar a decided improvement on the text-books at 
present in use in this conntry. 

From Prof. Lewis Eistleb, JTbrtJiwestem University, lU. 

Having looked through the Complete Grammar with some care I must say that you 
haare produced a good book ; you may be awarded with this gratification— that your 
grammar promotes the facility of learning the German language, and of becoming 
acqui^nted with its rich literature. 

From Pres. J. P. Rous, StockweU Collegiate Inst., Ind. 

I supplied a class with the Elementary Grammar, and it gives complete satlnfac- 
tion. The conversational and reading exercises are well calculated to illustrate the 
principles, and lead the student on an easy yet thorough oonrse, I think the Com 
plAta Grammar equally attractive* 
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THE CLASSICS. 

LATIN. 
Silber's Latin Course, |i 25 

The book contains an Epitome of Latin Grammar, followed ^7 Heading Exercises, 
irith explanatory Notes and copious Beferences to the leading Latin Grammars, and 
also to the Epitome which precedes the work. Then follow a Latin-English Vocabn- 
lary and Exercises in Latin Prose Composition, being thus complete in itself and a 
Tcry suitable work to put in the hands of one about to study the language. 

Searing's VirgiUs ^neid, ....... 2 25 

It contains only the first six books of the .£neid. 2. A very carefully constructed 
Dictionary. 8. Sufficiently copious Notes. 4. Grammatical references to four lead- 
ing Gramxnars. 5. Numerous Illustrations of the highest order, 6. A superb Map 
of the Mediterranean and adjacent countries. T. Dr. S. H. Taylor^s " Questions on 
th6 .£neid.** 8. A Metrical Index, and an Essay on the Poetical Style. 9. A photo- 
graphic fac simile of an earlv Latin M.S. 10. The text according to Jahn, but para- 
graphed according to Ladewig. 11. Superior mechanical ezdcaUon. 



Hanson's Latin Prose Book, 3 oo 

Hanson's Latin Poetry, 3 oo 

Andrews & Stoddard's Latin Grammar, *i 50 

Andrews' Questions on the Grammar, • *o 15 

Andrews' Latin Exercises, *i 26 

Andrews' Viri Romae, *i 25 

Andrews' Sallust's Jugurthine War, Ac. *i 50 

Andrews' Eclogues & Georgics of Virgil, *i 60 

Andrews' Caesar's Commentaries, .... *i 60 

Andrews' Ovid's Metamorphoses, . . . *i 26 

Crosby's Greek Grammar, 2 oo 

Crosby's Xenophon's Anabasis, 126 

MTTHOLOG-T. 
Dwight's Grecian and Roman Mythology. 

School edition, $1 25; University edition, *3 00 

A knowledge of the &bles of antiquity, thus presented in a systematio form, is as 
indispensable to the student ofgeneral literature as to him who would peruse intelli- 
gentlv the classical authors. l%e mythological aUoflioxui BO frequent in literature are 
readily unders^4 with such a Key as this.. 
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The JValionai Seties of standard School SooJbs* 



ELOCUTION. 

Watson's Practical Elocution $o 25 

A brief, dear, and most satisfactory treatise— same as in ** Independent 
Fifth Header.*^ The sul^ect folly illustrated by diagrams. 

Zachos' Analytic Elocution i 50 

AU departments of elocution — such as the analysis of the voice and the 
sentence, phonology, rhythm, expression, gesture, &c — are here arranged 
for instruction in classes, illustrated by copious examples. 

Sherwood's Self Culture i oo 

Self-culture in reading, speaking, and conversation— a very valuable 
treatise to those who would perfect themselves in these accomplishments. 

S P E A K ER^ 

Northend's Little Orator, *60-Child's Speaker*60 

Two little works of the same grade but different selections, containing 
simple and attractive pieces for diildren under twdve years of age. 

Northend's National Orator .*i 25 

About «ne hundred and seventy choice pieces happily arranged. The 
derign of the author in making tlie selection has been to cultivate verta^ 
tUUy of espreasiotk, 

Northend's Entertaining Dialogues • . • .*i 26 

Extracts eminently adapted to cultivate the dramatio faculties, as well 
as entertain an audience. 

Swetl's Common School Speaker . . . .*l 25 

Selections from recent literature. 

Raymond's Patriotic Speaker .*2 oo 

A supero eomoHation of modern eloquence and poetry, with original 
dramatic exercueSb Nearly every eminent living orator is represented* 
without distinction of place or party. 

COMPOSITION, &c. 

Brookfield's First Book in Composition • 60 

Making the cultivation of this important art feadble for the smaUest 
child. By a new method, to induce and stimulate thought 

Boyd's Composition and Rhetoric . . . . i 50 

Ihis work furnishes all the aid that is needftd or can be desired in 
the various departments and styles of composition, both inprcae and verse. 

Day's Art of Rhetoric i 26 

Noted for exactness of definition, dear limitation, and philosophieal 
development of subject ; the large share of attention given to InventloOy 
ts a branch of Bhetorio, and the unequalled analysis of style 
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JValionat Series of Standard SchootSooks. 

LITERATURE. 

o ^ » 

Cleveland's Compendiums ... each, $*2 50 

English Literaturb. American Literature. 

Enq. Lit. of XIX Century. CLASsiCAii Literature. 

In these fonr yolomes are gathered the cream of the literature of all ages for 
the school-room and \h& general reader. Their reputation is national. More 
than 125,000 copies have heen sold. 

Boyd's English Classics each, *i 25 

Milton's Paradise Lost. Thomson's Seasons. 

Young's Night Thoughts. Pollok's Course of Time. 

Cowper's Task, Table Talk, &c. Lord Bacon's Essays. 

This series of annotated editions of great English writers, in prose and poetry, 
is designed for critical reading and parsing in schools. Prof. «J . K. Boyd proves 
JiimseS an editor of high capacity, and the works themselves need no encomium. 
As auJUary to the stady of Belles Lettres, etc, these works have no equal. 

Pope's Essay on Man *20 

Pope's Homer's Iliad *80 

The metrical translation of the great poet of antiquity, and the matchless 
** Essay on the Nature and State of Man," by Albxandbb Pope, afford superior 
exercise in literature and parsing. 

AESTHETICS. 



•-♦i 



Huntington's Manual of the Fine Arts • •*! 75 

A view of the rise and progress of Art in different countries, a brief 
account of the most eminent masters of Art, and an analysis of the prin- 
ciples of Art It is complete in itself, or may precede to advantage tho 
cntical work of Lord Eames. 

Boyd's Karnes' Elements of Criticism • *! 75 

The best edition of this standard work ; withont the stndy of which 
none may be considered proficient in the science of the Perceptions. No 
other study can be pursued with so marked an effect upon the taste and 
refinement of the pupiL 

POLITICAL ECONOMY. 



Champlin's Lessons on Political Economy i 25 

An improvement on previous treatises, being shorter, yet containing 
every tung essential, with a view of recent questions in finance, etc;, 
wUcA if not elsewhere found. 
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The JV^ationat Sefnes of Standard School^ SoolbSm* 

MENTAL PHILOSOPHY. 

Mahan's Intellectual Philosophy ... $1 7S 

The subject exhaustively considered. The author has eyinced learn- 
ing, candor, and independent thinkin^^ 

Mahan's Science of Logic 2 oo 

A profound analysis of the laws of thought. The system possesses the 'i 

merit of being intelligible and self consistent. In addition to the author's '^ 

carefully elaborated views, it embraces results attained by the ablest 
miuds of Great Britain, Germany, and France, in this department. 

Boyd's Elements of Logic ....... i 25 

A systematic and philosophic condensation of the subject, fortified with 
additions irom Watts, Abercrombie, Whately, &c. 

Watts on the Mind 50 

The Improvement of the Mind, by Isaac Watts, is designed as a guide 
for the attainment of useful knowledge. As a text-book it is unparalleled ; 
and the discipline it affords cannot be too highly esteemed by the edu- 
cator. 



MORALS. 



Alden's Text-Book of Ethics 60 

For young pupils. To aid in systematizing the ethical teachings of 
the Bible, and point out the coincidences between the instructions of the 
Bocred volume and the sound conclusions of reason. 

Willard's Morals for the Young . • • • *75 

Lessons in conversational ityle to inculcate the elements of moral phi- 
losophy. The study is made attractive by narratives and engravings. 

GOVERNMENT. 

Howe's Young Citizen's Catechism .... 76 

Explaining the duties of District, Town, City, County, State, and 
Uniteid States Officers, with rules for parliamentary and commercial busi- 
ness—that which every future " sovereign^* ought to know, and so few 
are taught 

Young's Lessons in Civil Government . . i 25 

A comprehensive view of Government, and abstract of the laws show- 
ing the rights, duties, and responsibilities of citizens. 

Mansfield's Political Manual i 25 

This is a complete view of the theory and practice of the General and 
State Governments of the United States, desig^ied as a text-book. The 
author is an esteemed and able professor of constitutional law, widely 
known for his sagacious utterances in matters of statecraft through the 
public press. Recent events teach with emphasis the vital necessitv that 
the rising generation should comprehend the noble polity of the Amer- 
ican government, that they may act intelligenUy when endowed with « 
▼oioe in it. 
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TEACHERS' AIDS. 



^ 
/ 



Brooks' School Manual of Devotion ... 75 

This volume contains daily devotional exercises, consisting of a hymn, 
BelecUons of scripture for alternate reading by teadier and pupils, and a 
prayer. Its value for opening and closing school is apparent. 

Cleaveland's School Harmonist *70 

Contains appropriate tavM for each hymn in the ** Manual of Devo- 
tion*' deacribea above. 

The Boy Soldier 75 

Complete infantry tactics for echools, with illustrations, for the use of 
those who would introduce this pleasing relaxotien firom the confining 
duties of the desk. 

Welch's Object Lessons • • i oo 

Invaluable for teachers of primary schools. Contdns the best explana- 
tion of the Pestaloszian sjrstem. By its aid the proficiency of pupus and 
the general interest of the school may be increased one hundred per coit 

Tracy's School Record e . . . *76 

To record attendance, deportment, and scholarship; containing also 
many useful tables and suggestions to teachers, that are worth of them- 
selves the price of the book. 

Tracy's Pocket Record *65 

A portable edition of the School Eecord, without the tables, &a 

Brooks' Teacher's Register *i 00 

Presents at one view a record of attendance, recitations, and deport- 
ment for the whole term. 

Carter's Record and Roll-Book *2 50 

For large graded schools. 

National School Diary, per dozen *i oo 

A little book of blank forms for weekly report of the standing of each 
Miholar, from teacher to parent A great oonyenience* 
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TEACHER'S LIBRARY. 



♦^ 



The Metric System— Davies $*i 50 

Considered with reference to its general introduction, and embracing the 
Tiews of John Qoincy Adams and Sir John Herschel. 

The Student— Phelps *i 50 

The Educator— Phelps *i 50 

The Discipline of Life-Phelps *i 75 

The authoress of these works is one of the most distinguished writers 
on education ; and the^ cannot fail to prove a valuable addition to the 
School and Teachere^ Libraries, being in a Ugh degree both interesting 
and instructive. 

A Scientiflc Basis of Education— Hecker • *2 50 

Adaptation of study and classification by temperaments. 

Object Lessons— Welch . *i oo 

This is a complete exposition <^ the popular modem system of **o1;()eefe- 
teaching,** for teachers of primary classes. 

Theory and Practice of Teaching— Page •*! so 

This volume has, without doubt, been read by two hundred thousand 
teachers, and its popularity remains undiminished— large editions being 
. exhausted yearly. It was the pioneer, as it is now tho patriarch <^ 
professional works for teachers. 

The Graded School— Wells *i 25 

The proper way to organize graded schools is here illustrated. Tha 
author has availed himself of tiie best elements of the sev^al systems 
prevalent in Boston, New York, Philadelphia, Cincinnati, St. Louis, and 
other dties. 

The Normal— Holbrook *i 75 

Carries a working school on its visit to teachers, showing the most ap- 
proved methods of teaching all the common branches, including the tech- 
nicalities, explanations, demonstrations, and definitions introductory and 
peculiar to each branch. 

The Teachers' Institute— Fowle *i 26 

This is a volume of suggestions inspired by the author's experience «t 
institutes, in the instruction of young teachers. A thousand points of in- 
terest to this class «re most 6atis£EMtortIy dealt witii. 
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27^^ Mttionai Teachers^ Zibraty. 



The Teacher and the Parent— Northend . J*i 60 

A treatise upon common-school education, designed to lead teachers to 
▼lew their calling in its true light, and to stimulate them to fldelitj. 

The Teachers' Assistant— Northend . . .*i 50 

A natural continuation of the author's previous work, more direetlj 
calculated for daily use in the administration of school discipline and in- 
struction. 

School Government— Jewell *i 50 

Full of adranced ideas on the suhject which its tlHe Indicates. The cri- 
ticians upon current theories of punishment and schemes of administra- 
tion hare excited general attention and comment. 

Grammatical Diagrams— Jewell *i oo 

The diagram system of teaching grammar explained, defended, and 
fanprored. The curious in literature, the searcher for truth, those inter* 
ested in new inventions, as well as the disciples of Prof. Clark, who would 
Bee their favorite theory fairly treated, all want this hook. There are 
many who would like to be made &miliar with this system before risking 
its use in a class. The opportunity is here afforded. 

The Complete Examiner— Stone *i 25 

Comdsts of a series of questions on every English branch of school and 
academic instruction, with reference to a given page or article of leading 
text-books where the answer may be found in fnlL Prepared to aid 
teachers in securing certificates, pupils in preparing for promotion, and 
teachers in selecting review questions. 

School Amusements— Root *i 50 

To assist teachers in making the school interesting, with hints upon the 
management of the school-room. Rules for military and gymnastic exer- 
cises are included. Illustrated by diagrams. 

Instituta Lectures on Mental and Moral 
Culture— Bales *i 50 

These lectures, originally delivered before institutes, sre based upon 
various topics of interest to the teacher. The volume is calculated to 
prepare the will, awaken the inquiry, and stimulate the thought of the 
zealous teacher. 

Method of Teachers' Institutes— Bates . . * 75 

Sets forth the best method of conducting institutes, with a detailed ac- 
count of the object, organization, plan of instruction, and tmo theory of 
education on which such instruction should be based. 

History and Progress of Education • •*! 50 

The systems of education prevailing in all nations and ages, the gradual 
advance to the present time, and the bearing of the past upon the present 
in this r^ard, are worthy of the careful investigation of all eoneemed in 
the cause. 
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American Education— Mansfield $i 60 

A treatise on the principles and elements of edncation, as practiced in 
this country, with ideas towards distinctive republican and Christian edu- 
cation. 

American Institutions— De Tocqueville . .*i 50 

A ralnable indez.to the genius of our Qoyernment. 

Universal Education— Mayhew *i 76 

The subject is approached irith the clear, keen perception of one who 
has observed its necessity, and realized its feasibility and expediency 
alike. The redeeming and elevating power of improved common schools 
constitutes the inspiration of the volume. 

Higher Christian Education— Dwight • . *! 60 

A treatise on the principles and spirit, the modes, directions, and ra- 
suits of all true teaching; showing that right education should appeal to 
every element of enthunasm in the teachePs nature. 

Oral Training Lessons— Barnard .... * — 



The object of this very nseftil work is to lUmlsh material for instnic- 
tors to impart orally to their classes, in branches not usually taught in 
common schools, embracing all departments of Natural Science and 
much general knowledge. 

Lectures on Natural History— Chadbourne * 76 

Affording many themes for oral instruction in this interesting science— 
especially \a. schools where it is not pursued as a class exercise. 

Outlines of Mathematical Science— Davies *i oo 

A manual snggesling the best methods of presenting mathematical in- 
struction on the part of the teacher, with that comprehensive view of the 
whole which is necessary to the intdligent treatment of a part, in science. 

Logic & Utility of Mathematics— Davies • .*i 60 

An elaborate and lucid exposition of the principles which He at the 
foundation of pure mathematics, with a highly ingenious application of 
their results to the developmoit of the essential idea of the different 
isranches of the science* 

Mathematical Dictionary— Davies & Peck .*5 oo 

This cyclopedia of mathematical science defines with completeness, 
' precision, and accuracy, every technical term, thus constituting a popular 
treatise on each bran^, and a general view of the whole subject 

School Architecture— Barnard *2 25 

Attention is here called to the vital connection between a good school- 
house and a good school, with plans and specifications fur securing th« 
former in the most eoonomical and satisfactory manner. 
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THE SCHOOL LIBRARY 



The hro elements of instruction and entertainment were never more happily com* 
liined than in this collection of standard books. Children and adults alike will hero 
find ample food for the mind, of the sort that is easilj digeatedy while not degene- 
ntting to the level of modem romance. 

LIBRARY OP LITERATURE. 

Milton's Paradise Lost Boyd's lUustrated Ed.$l 60 

Young's Night Thoughts . . ^ do. .,160 

Cowper's Task, Table Talk, &c. - do. . . i 60 

Thomson's Seasons .... t • do. . . i 60 

Pollok's Course of Time .... do. . . i eo 

These great moral poems are known wherever the English language is 
read, and are regarded as models of the best and parest literature. The 
books are beautifully illnstrated, and notes explain all denbtful mean- 
ings, and furnish other matter of interest to the general reader. 

Lord Bacon's Essays, (Boyd's Edition.) . . . i 60 

Another grand English classic, affording the highest example of ^purity 
in language and style. 

The Iliad of Homer. Translated by Pope. -^ . 80 

Those who are nnable to read this greatest of ancient writers in the 
original, should not fail to arail themselves of this mctxical version by aq 
eminent sdiolar and poet. 

The Poets of Connecticut— Everest • • • . i 76 

With the biographical sketches, this yoluT^e forms a complete hlstorif 
of the poetical Uterature of the State. 

The Son of a Genius— Hofland 75 

A JuYenlle classic which never wears out, and finds many interested 
readers in every generation of youth. 

Lady Willoughby . - i oo 

The diary of a wife and mother. An historical romance of the seven- 
teenth century. At once beautiful and pathetic, entertaining and in- 
structive. 

The Rhyming Dictionary— Walker .... i 25 

A serviceable manual to composers of rhythmical matter, being a eem- 
plete index of allowable rhymes. 
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LITERATURE-Continued. 

Compendium of Eng. Literature— Cleveland,*^ so 
English Literature of XIX Century . • do . • 2 50 
Compendium of American Literature do • • 2 50 
Compendium of Classical Literature • do . . 2 50 

Nearly one hundred and fifty thonsand volumes of Prof. CLEYELAifm^s inim- 
itable compendiums have been sold. Taken together they present a complete 
view of literature " ft-om Homer to Holmes— fi*om the first Greek to the latest 
American author." To the man who can afford but a few books these will sup- 
ply the place of an extensive library. From commendations of the very highest 
authorities the following extracts will give some idea of the enthusiasm with 
which the works are regarded by scholars : 

With the Bible and your volumes one might leave libraries without very pain- 
fhl regret.— The work cannot be found fi-om which in the same limits so much 
interestinj? and valuable information may be obtained.— Good taste, fine scholar- 
ship, fammar acquaintance with literature, unwearied industry, taci acquired by 
practice, an interest in the culture of the voung, and regard for truth, purity, 
philanthropy and religion are united in Mr. Cleveland.— A judgment clear and 
impartial, a taste at once delicate and severe.— The biographies are Just and 
discriminating.— An admirable bird's eye view.— Acquaints the reader with the 
characteristic method, tone, and quality of each writer.— Succinct, careftilly 
written, and wonderitilly comprehensive in detail, etc., etc. 

Milton's Poetical Works-Cleveland . . . 2 50 

This is the very best edition of the great Poet. It includes a life of the author, 
notes, dissertations on each poem, a faultless text, and is 1h& only edition of 
Milton with a complete verbal Index. 



LIBRARY OP REFERENCE. 
Home Cyclopaedia of Chronology . . . . 3 oo 

An index to the sources of knowledge— a dictionary of dates. 

Home Cyclopaedia of Geography 3 oo 

A complete gazetteer of the world. 

Home Cyclopaedia of Useful Arts . . . . 3 oo 

Covering the principles and practice of modem scientific enterprise, with a 
record of unportant inventions in agriculture, architecture, domestic economy, 
eng^eering, machinery, manufiu^tures, mining, photogenic and telegraphic art, 
&c., &c. 

Home Cyclopaedia of Literature & Fine Arts 3 oo 

A complete index to all terms employed in belles lettres, philosophy, theology, 
law, mythology, painting, music, sculpture, aichitectore, and all kindred arts. 
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LIBRARY OP TRAVEL. 
Life in the Sandwich Islands— Cheever . .$i 50 

The ** heart of the Pacific,' as it was and is,*^ Rhow^s most vividly the 
contrast between the depth of degradation and barbarism, and the light 
and liberty of civilization, so rapidly realized in these islands under the 
httmanizing influence of the Christian reli^jion. Illustrated. 

Peruvian Antiquities— Von Tschudi- . . . i 50 
Travels in Peru— Von Tschudi i so 

The first of these volumes affords whatever information has been at- 
tained by travelers and men of science concerning the extinct people who 
once inhabited Peru, and who have left behind them many relics of a 
wonderful civilization. The "Travels'* furnish valuable information 
eonceruing the country and its inhabitants as they now are. Illustrated. 

• 

Ancient Monasteries of the East— Curzon • i so 

The exploration of these ancient seats of learning has thrown much 
light upon the researches of the historian, the philologist, and Uie theo- - 
l<^^n, as well as the general student of antiquity. Illustrated. 

Discoveries in Babylon & Nineveh— Layard i 75 

Valuable alike for the information imparted with regard to these most 
interesting ruins, and the pleas;.nt adventures and observations of the 
autiior in regions tiiat to most men seem like Fairyland. Illustrated. 

A Run Through Europe— Benedict, . . . . 2 oo 

A work replete with instruction and interest. 

St. Petersburgh— Jermann 1 00 

Americans are less familiar with the history and social customs of the 
Russian people than those of any other modem civilized nation. Oppor- 
tunitios such as this book affords are not, therefore, to be neglected. 

The Polar Regions— Osborn 1 25 

A thrilling and intensely interesting narrative of one of the famous ex- 
peditions in search of Sir John Franklin— unsuccessful in its main object, 
but adding many fiusts to Uie rei>ertoire of science. 

Thirteen Months in the Confederate Army 75 

The author, a northern man conscripted into the Confederate service, 
and rising from the ranks by soldierly conduct to positions of responsi- 
bility, had remarkable opportunities for the acquisition of facts respect- 
ing the conduct of the Southern armies, and the policy and deeds of their 
loaders. He participated in many engagements, and his book is one of 
the most lexdting narratives of adventure uver published. Mr. Steven- 
son takes no ground as a partizan, but views the whole subject as with the 
eye of a neutral — only interested in subserving the ends of history by tbo 
contribution of impartial tacts. Illustrated. 
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LIBRARY OF HISTORY. 
History of Europe— Alison ...... .«2 50 

A reliable and standard work, which coyers with clear, connected* and 
complete narrative, the eventfal occurrences transpiring from A. D. 1789 
to 1815, being mainly a history of the career of Napoleon Bonaparte. 

History of England— Berard i 75 

Combining a history of the social life of the English people with that of 
the civil and military transactions of the realm. 

History of Rome— Ricord l 60 

Possesses all the charm ef an attracfive romance. The fables with 
which this history abounds are introduced in such away as net to deeeiye 
the inexperienced reader, while adding rastly to the in^rest of the work 
and affording a pleasing index to the genius of the Boman people. lUoo- 
trated. 

The Republic of America— Willard • • • 2 25 
Universal History in Perspective— Willard 2 25 

From thpse two comparatively brief treatises the intelligent mind may 
obtain a comprehensive knowledge of the history of the world in both 
hemispheres. Mrs. Willard* s reputation as an historian la wido as the 
land. lUustr.ated. 

Ecclesiastical History— Marsh 2 oo 

A history of the Church in all ages, with a comprehensive review of all 
forms of religion from the creation of the world. No otner source affords, 
in the same compasn, the information here conveyed. 

History of the Ancient Hebrews— Mills . . i 75 

The record of *' Ood*8 people" from the call of Abraham to the destruc- 
tion of Jerusalem ; gaUiercd from sources sacred and profane. 

The Mexican War— Mansfield i 50 

A history of Its orig^i*, and a detailed account of Its victories; with 
official dispatdief , the ti eaty of peace, and valuable tables. Illustrated. 

Early History of Michigan— Sheldon . 1 . i 75 

A work of value and deep interest to the people of the West. Com- 
piled under the snpervision of Hon. Lewis Cass. Embellished with por- 
traits. 



MtHonal Sehoot Zibraty* 



LIBRARY or BIOG-RAPHY. 
Life of Dr. Sam. Johnson— Boswell • • 12 25 

This work lias been before the pnbUe for seven^ years, with increasing 
approbation. Boswell is knoim as " the prince of biographers.** 

Henry Clay's Life and Speeches— Mallory 

2 vols. 4 50 

This great American statesman commands the admiration, and liis 
cfaaract^ and deeds solicit the study of every patriot 

Life & Services of General Scott— Mansfield i 76 

The hero of the Mexican war, who was for many yean the most promi> 
nent figure in American military circles, should not be forgotten in the 
wliirl of more recent events than those by which he signalized himselt 
Illustrated. 

Garibaldi's Autobiography i so 

The Italian patriots record of his own life, translated and edited by his 
flriend and aunirer. A thrilling narrative of a romantic career. WiUi 
portrait 

Lives of the Signers— Dwight i so 

The memory of the noble men who declared our oonntry free at the 
peril of their own ** lives, fortunes, and sacred honor,** should be em* 
ttalmed in every American's heart 

Life of Sir Joshua Reynolds— Cunningham i so 

A candid, truthful, and appreciative memoir of the great painter, with 
a compilation of his discoursesi The volume is a text-book for artists, as 
well as those who would acquire the rudiments of art 'With a portrait 

Prison Life 75 

Interesting biographies of celebrated pilscners and martyrs, designed 
espodiolly for the instruction and cnltivauon of youth. 
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LIBBARY OP NATURAL SCIENCE. 
The Treasury of Knowledge $i 25 

A eydopaedU of ten fhonsand common things, •mbraelag tho wileit 
range of subject-matter. lllustratecL 

Ganot's Popular Physics i 75 

The elements of natnral philosophy for both student and the general 
reader. The original work is celebrated for the magnificent churactt>r of 
its illustrations, all of which are literally reproduced here. 

Principles of Chemistry— Porter 2 oo 

A work which commends itself to tne amateur in science by its eztreuM 
simplicity, and careful avoidance of unnecessary detaUL Illustrated. 

Class-Book of Botany— Wood 3 60 

Indispensable as a work of reference. Illustrated. 

The Laws of Health— Jarvis i 6S 

This is not an abstract afiotomy^but all its teachings are directed to tiie 
best methods of preserying health, as inculcated by an intelligent know- 
ledge of the structure and needs ef the human body. Illurtrated. 

Vegetable & Animal Physiology— Hamilton i 25 

An exhanstire analysis of the conditions of life in all animate natara 
Illustrated. 

Elements of Zoology— Chambers l so 

A complete Tiew of the animal kingdom as a porUon ef external aatnre. 
Illustrated. 

Astronography- Willard i oo 

The elements of astronomy in a compact and readable form. Ulni- 
trated. 

Elements of Geology— Page ..... 1 25 

The sutjeet presented in ^its two aspects of intwesting and unportant. 
Illustrated. 

Lectures on Natural History— Chadbourne 75 

The sutjeot la here ocnsldered in its relattom to tnteUcet, taste, health, 
and religion. . . 
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, VALUABLE LIBRARY BOOKS. 
The Political Manual— MansGeld $i 25 

Eyerj American yoath should be familiar with the principles of the 
goyemment under which he lives, espedallj as the policy of this ooantry 
will one day call apon him to participate in it, at least to the extent of his 
haUot 

American Institutions— De Tocqueville • . i 50 
Democracy in America— De Tocqueville . . 2 25 

The views of this disttngnlshed fordgner on the genins of onr political 
institutions are of nnqnestionable value, as proceeding from a standpoint 
whence we seldom have an opportunity to hear. 

Constitutions of the United States • • • 2 25 

Contains the Constitntlon of the General Government, and of the sere* 
ral State Governments, the Declaration of Independence, and oUier im- 
portant documents relating to American history. Indispensable as a 
work of reference. 

Public Economy of the United States • • • 2 25 

A full discnssion of the relations of the United States with other na- 
tions, especially the feasibility of a free-trade policy. 

Grecian and Roman Mythology— Dwight • 3 oo 

The presentation, in a systemalie form, of the Fables of Antiquity, 
affords most entertaining reading, and is valuable to all as an index to the 
mythological allusions no fVequent in literature, as well as to students of 
the classics who would peruse intelligently the classlGal adthora. Illus- 
trated. 

Modern Philology— Dwight i 75 

The science of language is here placed, in the limits of a moderate 
volume, within the reach of alL 

General View of the Fine Arts— Huntington i 75 

The preparation of this work was suggested by the interested inquiries 
of a group of young people, concerning the productions and styles of the 
great masters of art, whose names only were lamlliar. This statement is 
sufficient index of its character. 

Morals for the Young— Willard 75 

A series of moral stories, by one of the most experienced of American 
educators. Illustrated. 

Improvement of the Mind— Isaac Watts • • ^o 

A classical standard. No young person should grow np without having 
perused It. 
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JVaii07iat Series of Standard SeJtQol- Hooka. 



A. S. Barnes & Company 

[From the Nbw Youc PATsnirssB, A«g. 18C6.] 

This trell-knowTi and long-established Book and Stationery Honse has recently ro- 
moved from the premises yrxWa -nrhich it has been identified for over tiirenty years, to 
the fine buildings, Nos. Ill and 113 William Street, comer of John Street, Vev York, 
one block only from the old store. Ilere they have been enabled to organize their ex> 
tendvo business in all its departments more thoroughly than ever before, and ei^oy 
facilities possessed by no other honse in New York, fot handling in large quantiUes 
and at satisfactory prices every thing in fheir line. 

A visit to this large establishment will well repay the cnrlons. On entering, we find 
the first fioor occupiad midnly by offices appertaining to the different departments of 
the business. The first encountered is the ** Salesman's Office,'* where attentive young 
men are always in waiting to supply the wants of customers. Further on we come to 
the Entry Department, where all invoices from the several sales-rooms are collected and 
recorded. Next comes the General Office of the firm. Then a modest sign indicates the 
entrance to the ** Teachers* Reading-Soom** — a spadons and inviting apartment sel 
apart for the use of the many professional fjiends and visitors of this house. On fho 
table we noticed files of educational Journals and other periodical matter— whUo a 
book-case conttdns a fine selection of popular publications as samples. The private 
office of the senior partner, and the Cook-keeper*s and Mailing Clerk*a respectivo 
apartments, are next in order, and complete the list of offices on this floor. The re- 
mainder of the space is occupied \fj the departments of stock known as **Late Publi- 
cations'* and *' General School Books.** 

Descending to the finely lighted and venUlated basement, we find the "Exchange 
Trade,** ** Shipping,*' and ** Packing** departments. Here, also, is kept a heavy stock 
of the publications of the house, while a series of vaults under the sidewalk afford 
accommodation for a variety of heavy goods. Stepping on the platform of the fine 
Otis* Steam-elevator, which runs from bottom to top of tiie building, the visitor 
ascends to the 

Second Story. — ^This floor is occupied by the Blank Book and Stationery Depart- 
Bent, where are carried on all the details of an entirely separate business, by derlcs 
especially trdned In this line. Ilere every thing in the way of imported and domestio 
stationery is kept in vast assortment and to suit the wants of every class of trade. The 
system of organization mentioned above enables this honse to compete successfully 
with those who make this branch a specialtv, while the convenience to Booksellers of 
making all their purchases at one place is indisputable. 

On the third floor are found the following varieties of stock : Toy and Juvenile 
Books, Bibles and Prayer Books, Standard Works, Photograph Albums, &c. The 
fourth and fifth stories are occupied as store-rooms for Standard School Stock. 
During the summer, while all the manufacturing energies of the concern are devoted 
to the preparation and accumulation of stock for the fall trade, upwards of ha^ a 
fniUion of volumes are gathered in these capacious rooms at once. 

The manufacturing department of this house is' carried on in the old premises, Koai 
61, 63, and 65 John Street, and 2, 4. and 6 Dutch Street. A large number of opera- 
tives, with adequate presses and nmchinery, are constantly employed in turning out 
tlM popolor pnbUoitions of the firm- 
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